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U. S. Pneumatic Dynamite Gun Cruiser 
* Vesuvius.” 


The accompanying illustrations represent a 
longitudinal sectior and deck plans of the U. 
S. Pneumatic Dynamite Gun Cruiser ‘‘ Vesu- 
vius,” referred to in our issue of the 10th ult. 
For the sake of completeness and ready ref- 
erence, we shall again give its principal di- 
mensions : 


PEPE 2 is ovoieicieecoes 246 feet. 
TRPOMALSI 6.5 c 05s: Se :9 264“ 
Mean Grait;......... .8) “ 
Tons displacement.. 700 


Cruiser is made of steel. 
Machinery, vertical triple. 
Expansion twin screw engines. 
Each engine has one high-pressure cylin- 
der, 214 inches diameter ; one intermediate 


are placed two 
containing five chambers for holding as 

many projectiles. To load the gun its breech 

is swung downwards, so as to bring it in line 

with a chamber in the revolving cylinder. 

By means of a hydraulic ram, the projectile 

is pushed into the breech, which is then 

swung upward, thus again completing the 

continuity of the barrel. 

The body of each projectile is about 7 feet 
long, not including its rear shaft, to which 
are fitted spiral vanes, to secure its alignment 
and rotation. Each projectile is charged | 
with 600 pounds of high explosive, dynamite 
or gelatine. The body is made of thin 
drawn brass tubing ; the total weight of pro- 
jectile, when charged, is about 1,500 pounds. 
It is said that the cost of each projectile, with 
explosives, is about $900, whereas the cost of 


revolving cylinders, each 
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stage, and much may have to be done to im- 
prove and perfect it, the experiments were 
very satisfactory to the advocates of this 
mode of warfare. The official programme 
was not carried out in all instances, yet the 
results of the experiments seem to prove, be- 
yond a doubt, that large quantities of high 
explosives can be discharged with safety 
from these There 
grounds for expecting, as some expertsclaim, 
that a greater accuracy in tiring—under all 
conditions—can be obtained with these than 
with the ordinary powder gun. Six out of 
eight projectiles, thrown during the last trial, 
fell within a parallelogram 50 feet wide and 
150 feet long. The average range was about 
2,100 yards; average flight, about 13 sec- 
onds ; average elevation, 18 degrees ; and an 
average air pressure of about 1,000 pounds. 


guns. are also good 
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AS SECOND CLAss MATTER. 


the miller to cut 
only on one side, and make wavy work. 
There are a number of points to be looked 
up and watched with great care, to preserve 
a true arbor. 


ter, and therefore cause 


The first essential thing would 
be to be sure the hole in the spindle is true 
(once proven, however, is sufficient), then to 
see that the 
throughout its length. 
be finished throughout by grinding. 


true on its centers 
In making, it should 
The 
next thing isto have the collars used on the 
arbor faced true on each end; then the cutter 
with a ground-out hole to fit the arbor close- 
ly, and its sides ground true and_ parallel 
with each other, and the teeth ground true 
with the holes, and lastly put together clean 
of any dirt inthe joint of the collars. If 
these conditions are carried out, a true arbor 
will always be the result. But 


arbor is 


to do this, 
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cylinder, 31 inches diameter, and two low- 
pressure cylinders, 384 inches diameter ; 
stroke of all, 20 inches. These, and the 
auxiliary engines combined, develop 4,400 
horse-power. Steam is furnished by four 
cylindrical locomotive boilers, having 200 


| 


| 
square feet of grate surface ; steam pressure, 


160 pounds. The ship is steered by steam. 
Her builders, Wm. Cramp & Sons, guar- 
anteed a speed of 20 knots, but during her 


last trial trip a speed of 21.64 knots was ob- 


tained, demonstrating the fact that, as far as | 


speed is concerned, the new cruiser is a great 
success. 

The interest of naval men is now concen. 
trated on the pneumatic dynamite guns. 


These, as will be seen, are placed well for- | 
They 


ward, and are built into the ship. 
pierce the upper deck with the muzzles 


. * | 
pointing forward, and extend to the bottom | 


of the hold. Three of these guns are placed 


side by side, as will be seen in the deck plan; 
they are 15 inches bore, 54 feet long, and | 


have an elevation of 18 degrees. In 
parison with ordinary powder guns, they are 
At the lower end 


com- 


very light, and not rifled. 


of each gun, and forward of the same, there 


| These officers keep the target well in view, 


U. 8S. Preumatic DYNAMITE 
a shot for a 15-inch Krupp gun is estimated | 
to be nearly double that amount. All the 
operations of the vessel will be directed by 
the officers stationed in the tower, on the 
upper deck. This tower is protected by 
light armor, and is situated nearly in a verti- 
cal plane, through the lower ends of the guns. 


and steer the ship into proper position. An 
indicator or reflector below deck enables the 
gunnery officer at the breech of the guns to 
calculate the exact amount of air pressure | 


| necessary to hurl the projectile on the deck 


|of an enemy; since the guns have a fixed | 


elevation, the range is varied as may be re- 
quired, by admitting more or less air. 

In order to test the accuracy with which 
projectiles can be thrown from these guns, 
several official trials have been made with a 
15-inch pneumatic gun, mounted 
Lafayette. 

The projectiles used in these experiments 
were smaller than those which are to be used 
on the ‘‘ Vesuvius,” containing only about 
175 pounds of dynamite ; and one is said to 
have contained 500 pounds. Although the 


at Fort 


GuN CRUISER ‘‘ VESUVIUS.” 

Of course it must be remembered that these 
projectiles were lighter than those which are 
to be used on the cruiser ‘‘ Vesuvius.” 
-—_>- i 


The Milling Machine and its Operations, 
No. 2. 


A TRUE ARBOR AND CUTTERS—HOW TO MAKE 
THEM, 


3y A. B. LANDIS. 


In my last article I gave my experience 


with milling machine arbors that were out 
of truth, in connection with 
ing arms. 
my plan for maintaining a true arbor, since 


it isalways more to be preferred to have a 


round support- 


In this article I propose to give 


true arbor than otherwise, although I gave 
my plans of overcoming a trouble experienced 
with them. An arbor sprung out of truth in 
the manner before set forth, and the remedy 


described for that particular work, will not 


at all times bring about desirable results in 
surface milling, since the arbor may be slight 


| . 
pneumatic gun is yet in ap experimental ' ly out of truth between the spindle and cen- 
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you must have some facilities, especially in 
the case of the milling cutter, to have its side 
ground true and parallel. Theidea of ground 
sides of millers isnot new; but I have seen a 
great many in use which were used as they 
came from the tempering process ; and no 
matter how true they were faced before tem 
pering, they are not to be depended upon as 
A slight variation in the 
thickness of the cutter will invariably make 
an arbor run out of truth, 


such afterward. 


In Figs. 1 and 2 (page 2) of illustration is a 
plan | adopted for grinding the faces of cutters 
up to 44" thick. A piece of steel with a col 
lar dis fitted in the grinder head spindle, 
with the outer end ¢ ground to fit the stand 
ard holes of the cutter, which is bored and 
tapped to receive the screw }, operated with 
a screw-driver, the arbor being split into six 
parts. The face a is faced true by grinding 
(which operation should be repeated when- 
ever placed into the machine to insure its 
truth), then I used several thicknesses of col- 
lars (as one shown), to bring the face of cut- 
ter over end of arbor ¢, according to thickness 
of cutter. These collars being once faced 


true, always serve their purpose. By putting 





| 
arbor, and holding it | 


cutter the 
the eollar with two fingers 
tighicning the screw 4, parallel sides will be 


the 
against 


on 
while 
produced, This device presents no advant- 


ages for doing its work-over the one in use 
by Brown & Sharpe, and illustrated in these 
columns by John J. Grant, in the issue of 
Feb. 2, 1884, but it will do its work equally 
well, and no doubt is something cheaper to 
make, 

In the case of the ‘‘ Gang Milling,” treated 
upon in my article in these columns in the 
of October 17, I treat 


upon other features of the case), I used thin 


issue 1885 (wherein 
saws, andas a great many were used, it was 
highly important that all should be parallel, in 
order to preserve a true arbor, and also they 
had to be equal thickncss throughout, to 
preserve correct time or distance, so that a 
perfect job was obtained. For the grinding 
of these cutters I made a chuck, as shown in 
Fig. 8, made like a bell, and to screw on the 
grinding A shoulder 
against which the cutter rests was carefully 
trued off each time put into the machine. The 
bell was split in six parts and a band, 4, with 


machine spindle. a 


lugs for a screw, and split, was slipped over 
the bell for the purpose of clamping the cut- 
ter. cut at 
slots for the purpose of admitting the micro- 


An opening, ¢, was one of the 
meter caliper, by which means the whole 
cutter could be calipered from periphery to 
the hole, to insure its being correct at all 
By this same chuck the holes were 
The cutters, 
after tempering, were all strung on an arbor, 
to fit the unfinished hole, and fastened with a 
nut, and the outside of the teeth ground off 
to tit this chuck, and the cutting clearance 
ground, after all was finished. The advan- 


points. 
also ground out to correct size. 


tage of this chuck is its convenience for get- 
ting the cutters to correct size before remov- 
ing them. 

There is another error frequently made 
with milling arbors, and that is, they are ad- 
justed to the center, and afterward the nut 
which holds the cutters is drawn up tightly, 
by which means the arbor is stretched, the 
center and the bearing of the machine are 
jammed, and when not noticed, damage of 
no small consequence is frequently done, as 
the bearings and center become roughed by 
abrasion, which causes them to heat and give 
trouble. This point should be watched, as 
novices will frequently make this blunder. 

There was a case of this kind under my 
own observation, and left to me to remedy. 
I had to have the spindle re-ground to a 
smooth bearing and grind up the center 
points, and the center hole in the arbor as 
of time and 
Therefore a timely warning to the novice in 
this particular would avert the calamity. 

In the case of dressing the center hole of 
the arbor I adopted the plan given in the 
columns of the AMERICAN MACHINIST some 
years ago (I, cannot recall by whom), by 


well, entailing loss expense. 


using a copper center for the purpose, and by 
chucking a piece of copper in a chuck of the 
lathe, turning it tothe correct angle of cen 
ter (60°) by holding the arbor in the tail cen 
ter and the end to be lapped out on the cop 
per center, allowing a little play between the 
two. Use emery and oil on the copper, run 
the lathe at a high speed and turn the arbor, 
and work it endwise between the two centers, 
The reason for end moving is to prevent 
grinding ridges. After grinding a short time, 
remove the arbor, re-shape the copper center 
(as it grinds itself out of shape), and proceed 
as before. Repeat the operation until yon 
the 
center has retained the true shape. 


have a smooth center hole and copper 
By care 
fully turning the arbor while lapping, there 
will not be much danger of having it out of 
truth. 

The arbor, illustrated by J. J. Grant in 
AMERICAN MACHINIST, issue of Sept. 15,1883, 
would seem to present some nice points, in 
that it has a straight bearing and avoids the 
outward thrust upon the center head, which 
But unless he 


uses an adjustable bearing, when once worn, 


is the case with taper centers, 


it would chatter, through being loose, where 
as the taper center is always adjustable. 

The plan of making a center with very 
slight taper coming in contact in the bottom, 


AMERICAN 


ing,” in my experience does not have much 
virtue, as it does not remain a smooth bear- 
ing, andis hard to correct. My preference 
isa large and deep center, which, properly 
handled, will give no trouble. 


-- ae - 
Novel Use of the Steam Engine 
Indicator. 


L. B. Breckenbridge, instructor in me- 
chanical engineering in the Lehigh Univer- 
sity, has been making some experiments to 
determine the pressure that comes on the 
table of a drill press when drilling cast-iron; 
the results of his experiments are published 
in the Journal of the Engineering Society, of 
that University. He made a cylinder, to 
which was accurately fitted a plunger hav- 
Near the 
bottom of the plunger three small grooves 
were turned, to prevent leakage of the oil 
with which the cylinder was partly filled. 
Two holes were drilled in the cylinder, near 
the bottom, and a steam gauge and an indi- 
cator attached. The indicator cord was at- 
tached to the hub, on the shaft of the quick- 
return motion lever, so as to get diagrams of 
considerable length. With the piece being 
drilled resting on the plunger, it will be seen 
that a diagram could be taken that would 
show the pressure due to forcing the drill 
through the work. 


ing an area of ten square inches. 
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Theo. Hersey, C. E., tested its efficiency in 
the presence of its inventor, Mr. Allan 
Stirling, M.E. They established that the 
boiler evaporated eleven and three-quarter 
pounds of water per pound of combustible, 
and it actually developed 252 horse-power. 
The fuel used was Intercolonial Run of 
Mine. 

This brings our Montreal steam practice 
into the foremost place as regards boilers. 
Mr. Snow, the general superintendent of the 
Standard Oil Company, who has probably 
more boilers under his control than any other 
man on this continent, stated recently that 
the best result he ever obtained under the 
most favorable conditions, with the ordinary 
horizontal tubular boiler was nine pounds of 
evaporated water to a pound of combustible, 
and that the average results with these boilers 
will not exceed seven and a half pounds. 
The Heine boilers of the city water-works, 
which were tested recently, gave an efficiency 
with selected Scotch coal of seven and a 
quarter pounds, and with select Cumberland 
coal of nine and a half. 


Practical Drawing. 
By J. G. A. MEYER. 
SEVENTIETH PAPER. 


EXAMPLES FOR PRACTICE. 


Problem 81. 
587. Let Fig. 435 (page 3) represent the verti- 





cal, and Fig. 436 the horizontal projection, of 





small thin Cutters 





THe MrituInc MACHINE AND ITs OPERATIONS.—SEE PAGE 1. 


The material drilled was cast-iron, twist 
drills, machine ground, being used. With 


}-drill the greatest downward pressure was 


400 Tbs, with 4-inch, 900 Ibs; with }-inch, 
1,100 Ibs.; with 1-inch, 1,450 Ibs.; and with 
14-inch, 1,800 Ibs. 
the pressure was generally less 


These were the pressures 
at starting ; 
when the drills were cutting full size, in the 
instance of the 1-inch and 14-inch drills fall- 
ing to 1,150 Ibs. as the maximum. 


7—_e 


Test of the Field-Stirling Boiler. 


Mr. Allan Stirling, an engineer well known 
in New York and vicinity, has devised a 
modification of the Field Boiler, and formed 
for its manufacture. 
Something of what he is doing in this respect 


a company in Canada 


may be gathered from the following extract 
which we make from 
Witness. We may add that the manufacture 
of these boilers will be carried on extensively 
in this country : 


In a description of the Field-Stirling Boiler, 
which we published some time ago, we 
promised to give the results of the first com- 
plete scientitic test of one of these boilers. 

The boiler of this type recently erected in 
the St. Patrick street works of the Pillow & 
Hersey Co.,by the Dominion Safety Boiler Co., 
and rated by them at 200 horse-power, was 
tested up to 255 pounds’ cold water pressure 
per square inch. On Friday, 18th inst., the 
superintendent of the works, Mr. John R. 





something like a vertical shaft 


‘step bear 





Hersey, C. E., assisted by his brother, Mr. 


The Montreal Daily | 


|a cylinder intersected by a prism. In Fig. 
| 435 we see the base ej gh of the given prism; 
and this base a square, its diagonal 
th, and the axis, 17 f of the given cylinder, 
lie in one and the same plane. In Fig. 436, 
we see the upper base of the cylinder, and 
also two of the four sides of the prism, e, 9 
€4 94. It is required to find the development 
of the cylindrical surface. This develop- 
ment is represented by the shaded surface, 
| Fig. 438. 

| To find this development, we simply con- 
| sider that one-half of the given cylindrical 
| surface, namely, the portion, « ¢ 1¢ f, is inter- 
sected by the plane ef, and that the other 
half, bd 1¢f, is intersected by the plane fg. 
The manner of finding the development of a 
cylindrical surface intersected by a plane sur- 
face has been explained in Problem 74, and 
the construction has been shown in Figs. 378, 
380. True, in Problem 74, the cylindrical 
surface is intersected by one plane extending 
clear across the cylinder; whereas, in the 
problem before us, the given cylindrical sur- 
face is intersected by two planes at right 
These conditions do 
not change the principles of construction, but 
they do make a difference in the curved 
boundary line of the developments. Notice, 
for instance, the development shown in Fig. 
380. There we find the curved boundary 
line to be a continuous curve, but in Fig. 488 
'the curved boundary line is made up of two 
curves, 1/ 5/ 92 and 97 5 1m, and these curves 


is 


angles to each other. 
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are equal to each other. Following the prin- 
ciples of construction as shown in Fig. 380, 
we obtain the construction lines as shown in 
Figs. 435 and 436. It may also be stated that, 
if we compare the construction before us 
with that given in Figs. 404, 405, and 406, 
we find the two are similar, and if we know 
how to find the development shown in Fig. 
406 and some of the following figures, we 
certainly should know how to find the devel- 
opment shown in Fig. 438. We shall, there- 
fore, not give any further explanation, as such 
would only be a needless repetition of that 
which has been given before. Our object in 
giving this problem is simply for presenting 
an example for practice ; and, particularly, to 
enable us to point out the fact that the curved 
boundary line in Fig. 438 cannot be a con- 
tinuous curve, like those obtained in all pre- 
vious problems. 

Fig. 437 represents another elevation of the 
given cylinder and prism; of course, this 
view is not required for finding the develop- 
ment shown in Fig. 488. Our purpose of 
showing it here is to enable us to compare it 
presently with a similar view of another 
cylinder and prism such as is shown in Fig. 
441. 

Directions. In the space marked Problem 81, 
draw three views of a prism and cylinder like 
those shown in Figs. 4385, 436, and 437. Let 
the base of the prism be 7 inches; length, 94 
inches; diameter of cylinder, 7 inches; height 
on the line ac, 6 inches. Find the develop- 
ment of the cylindrical surface. Use 14 inch 
scale. 

Problem 82. 

538. To find the development of a cylindrical 
surface intersected by a prism with a hex- 
agonal base. 

Let Fig. 489 represent the vertical, and 
Fig. 440 the horizontal projection of the given 
cylinder and prism; it is required to find the 
development of the cylindrical surface. 

There is really nothing new to be intro- 
duced in this problem; but, on account of the 
straight lines ¢ 7, vw, x y (Fig. 442), which, 
in connection with the curves w 5¢ v and w 
5y x, form part of the boundary line of the 
required development, it is advisable to give 
a brief description of finding this develop- 
ment, 

Divide the semi-circumference 1p 5p 9p 
(Fig. 440) into any number of equal parts, 
say eight, and through the points of division 
2p 3p 4p, draw vertical lines cutting the face 
or side of the prism (Fig. 439) in the points 
2¢ 3c 4c; and terminating in the upper base 
a 4b of the cylinder. 

Fig. 442. Draw the horizontal line d s and 
make it equal to 3.1416 times the diameter 
a 4b of the given cylinder. Divide the line 
ds into sixteen equal parts; through the 
points of division 2d, 3d, etc., and also 
through the extremities d and s draw lines 
perpendicular to ds; make d ¢ equal to 7 m 
(Fig. 489) ; 2d 2¢ equal 27 2c; 3d 3t equal to 
31 3c; and so on in succession... So far, the 
construction is precisely like those given in 
Problem 76. But now notice, the lines dt 
and 2d 2¢ are equal in length, and this is 
it should be, because the lines 7m and 2/ 
(Fig. 489) are also equal to each other ; con. 
sequently joining the extremities ¢, 2¢ of the 
lines d t and 2d 2¢t (Fig. 442), we obtain a 
straight line parallel to d s. Here, then, 
the question_arises : How far beyond the line 
2d 2¢t will the line ¢ 2¢ extend ? or, in other 
words: What is the distance between the 
point w and the line 2d 2¢? This distance is 
readily found in Fig. 440; in this figure the 
point 2p represents the line 2d 2¢ shown in 
Fig. 442; and the point w (Fig. 440) rep- 
resents the point uw (Fig. 442); the true 
distance between the point « and the line 
represented by the point 2p is equal to 
the arc vu 2p. We therefore make 2¢ u (Fig. 
442) equal to wv 2p (Fig. 440), It will be evi- 
dent that, if the point ~ has been correctly 
laid off by the foregoing method, then the 
line ¢ « must be equal to the are 1p w. 

In a similar manner find the 
and x. Join the points uw, 3¢, 
curved line ; also join the points x 3y 
by a curved line, and thus complete the 
development represented by the shaded sur- 
face, Fig. 442. 


as 


2¢ 


points v, wv, 
v, by a 
wv 





539. Another elevation of the cylinder and 
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hexagonal prism is shown in Fig. 441. A 
comparison of this figure with Fig. 487 may 
be an instructive one to the student. In Fig. 
441 iwo sides of the prism are shown ; in 
Fig. 487 there are also shown two sides of a 
prism ; here, then, we have cases which show 
clearly the necessity of giving more than one 
view of an object to represent its form com- 
pletely. If there are no other views given | 
besides Figs. 441 and 437, we cannot tell | 
whether a triangular, square, or hexagonal | 
prism is meant; in fact, we are not sure that 
in these figures a prism is really shown. (See 
Art. 209.) If, on the other hand, we have 
Fig. 439 given in connection with Fig. 441, 
and Fig. 435 given in connection with Fig. 437, 
we have the prisms completely represented, 
and there is no doubt left as to what kind of 
prism is meant. 

540. Now compare the curve of intersec- 
tion 0, 0, o in Fig. 441 with the curve of 
intersection k; 6, 7; in Fig. 437. The manner 
of finding these curves of intersection has 
been explained in Problem 59. 

The curve k, 0; 7; (Fig. 487) is tangent to 
the elements k; 4; and 7,7; of the cylindrical 
surface ; and, furthermore, because the line 
ef, in Fig. 485, forms an angle of 45 degrees 
with the element ac, the curve 4; 4,75 isa 
semi-circumference of a circle. 

Now let us examine the curve of intersec- 
tion 0, 0, o in Fig. 441. This curve does not 
meet the elements /, /;, 7, Ds of the cylindri- 
cal surface; the reason for this becomes 
apparent by referring to Fig. 439. In this 
figure we see that the line g /, representing 
one of the faces of the prism which intersect 
the cylindrical surface, does not extend to 
the center line / m, and, therefore, the face, 
g h, does not intersect all the elements of the 
cylindrical surface. But the line g A and the 
rectangle g, hs g,; h, in Fig. 441 represent 
one and the same face of the prism, and since, 
as we have seen, this face does not intersect 
all the elements of the cylindrical surface, it 
follows that the curve of intersection 0, 4; 0 
cannot reach the elements /, /5, Ps Ps- 





Fur- 
thermore, because the line g h (Fig. 439) 
forms an angle of less than 45 degrees with the 
clement a ¢c, the curve of intersection 0, b, 0 
must be a portion of the circumference of an 
ellipse. 

541. Since the curve of intersection 0, J, 0 
does not extend to the elements /, /;, Ps Ps, 
and since in this respect it differs from the 
intersections obtained in any of the previous 
problems, the following explanation of find- | 
ing this curve may aid the student, and pos- 
sibly remove doubts from his mind. 

The portion of the cylindrical surface | 
intersected by the face g / is represented in | 
Fig. 440 by the are w 47 2. Divide this are | 
into any number of equal parts, say six, and 
through the points of division 27, 37, draw | 
vertical lines intersecting the line g h (Fig. | 
439) in the points 2g 3g, and terminating the | 
upper base a 4b. One of the points of divi- | 
sion, namely, 47, will fall on the horizontal | 
line 5p 47, drawn through the center ., of | 
the circle, and, consequently, the point 47| 





| 
} 
| 
| 


will be the horizontal projection of the ele 
ment 44, 49. 

Fig. 441. Draw the center line 4, 4, ; this | 
line, and the line 44 49 in Fig. 489, also the 
point 47 in Fig. 440, will represent one and | 
the same element in the given cylindrical 
surface. On the line 7, ps, lay off a point | 
3, the distance between the points 4, and 


3 must be equal to the distance between 
the points 7, Fig. 440; again, on 
the line /, p; lay off the point 2, and make | 
the distance between the points J, and| 
2 equal to 7, 27; and lastly, on the line gy, 7; 
lay off the point ov, ; the distance between | 
this point and the line 4, 4, must be equal to | 
that between wv, and 2. 


37 in 


Through the points 
2 and 8 draw vertical lines; make the line 27 2 
equal to 2629 (Fig. 439); 37 3 equal to 3034 ; 
and d, , equal to 444g. Join the points 0, 2¢ 3/ 
bs by a curve line; and in a similar manner 
construct the curve }; 0, which is an exact 
duplicate of the curve}, 0,. The curve 0, 
b, o thus found will be the required curve of 
intersection. 

Although Fig. 441 is not required for find 
ing the development shown in Fig. 442, it is | 
necessary that we should know how to make | 
such a projection, as problems of similar! 
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character often present themselves in prac 
tice. 
Directions. 
draw three views of a prism, like those shown 
in Figs. 439, 440 and 441. The base of the 


prism, measured across corners ¢ to /, is to be 


In the space marked Prob. 82, 


6 inches; length of prism 64, inches ; di 
height, a ¢, 


the 


ameter of cylinder, 5% inches; 


‘ 
34 inches. Find the development of 
cylindrical surface. Use 3-ineh scale. 

In Problem 79 we have given the method 
for tinding the 


oblique cylinder. 


smallest cross-section of an 
This method is also appli 
cable to the solutions of many practical prob 
find the 
smallest cross-section of other bodies, which 
Let 
ample, the following practical problem : 
Problem 
abedef, 


lems in which it is required to 


are not cylindrical. us take, for an ex 
83. 
542. Let Fig. 443, 


the cross-section of a level crown mould 


represent 


it is required to find a correspond 
the line a 4 
of the roof. 


ing ; 
ing raking moulding ; rep 
resents the given rake 
$45) 


crown 


In the horizontal projection (Fig. 
the 
moulding is represented by dy €s (4 &4, 


of these mouldings, level 
the raking moulding is represented by 
(ly Cy Py ky sy the line ay ey represents 
the joint of these mouldings ; and since 
the line a, eg bisects the angle formed 
by the lines a, a4 and a, #,, it follows 
that the thickness of one moulding must 
be equal to that of the other one. 

Fig. 443. Divide the curve / ¢ of the 
given moulding into any number of 
equal or unequal parts, and through the 
points of division 1, 2, 8, 4, 


parallel to the line a # ; also through the 


5, draw lines 














Fig. 444, 


PRACTICAL DRAWING.—SEE PAGE; 1, 





same points of division, and through the. 
points a, >, ¢, draw lines perpendicu- 
lar to ef, meeting the same in the points 
and #&. The lines 
27, ete., will be the thick 
ness at given distances on level crown 
Fig. 444. At any conven 
ient distance from ¢ / draw the line p 0 


7,4, 10, Bt, Be, 42, St, 


ag,bt,11t, 2 
moulding. 


perpendicular to @ #, cutting the lines 
parallel to a 4 in the points 7, 17, 27, ete. 
Make p / equal to ag (not equal to ae); 


r?equalto dé, ir i equal to 117; 27 27 











equal 2 27, and so on in succession, and 


he : : 
thus obtain the points 1/7, 2/7, 8/, 47, 5/. 
Make ¢ m equal tock; « nequaltods; 

join the points o and x» by a straight line ; 


join the points m and ~ by a straight line ; 
and also join the points 4 and / by a straight 
31, 41, 
d/, and m by a curve, and thus complete the 
outline of the 
cross-section of the required raking mould 


line. Lastly, join the points /, 1/, 2/, 


shaded surface, which is the 
ing. 

Directions. In the space marked Problem 
83, draw a section of alevel crown moulding, 
143 ; 
sions given in the figure, and make the rake 


as shown in Fig. work to the dimen 


the same as shown. Find the cross-section of 


, the raking moulding, such as is shown in 
Fig. 444. Use 3-inch seale. 
- ee 
The Railroad Commission of New York 


State complains that, in the systems so far 
introduced for heating cars by steam, no at 
tention is paid to ventilation, and hence that 
the There 


plenty of means known to science for ven 


cars are uncomfortable. are 
tilating rooms heated by steam, and what 
ever there may be in the way of heating cars 
by steam, there is no excuse for lack of 
ventilation. There are certainly means of 
getting airin and out of a rapidly moving 
railroad train. If the railroad companies can 
solve the problem of heating their trains by 
steam, the matter of ventilation should not 
cause them serious trouble. 
-—_:-+ 
Professor H, G. 


will deliver a course of lec 


It has been arranged that 
Seeley, F. R. 8., 
tures in Holborn Town Hall, Gray’s Inn 
road, every Wednesday evening during Feb 
ruary, at eight o’clock, This course is given 
at the request of the 
Field Class. The lectures will relate to the 
strata to be seen in the coming summer ex 
cursions of the class. A comparison will be 
made between the geological structure of lo 
calities to be visited, and the conditions of 
| the same strata in Other parts of England or 
the Continent, The Hngineer (London), 


London Geological 





Epicyeclie Trains. 


ProFessor A. T. Woops. 


While there are comparatively few 


By 


ex- 


amples of the application of epicyclic trains | 
in modern machinery, they are nevertheless 


important, in that they furnish simple solu 
tions to some problems in mechanism which 
could only be solved with difficulty by the 


common forms of gearing or belting. 


An epicyclic train consists of a number of | 


gear wheels, or pulleys, and belts, some of 
which are carried upon a revolving arm. 
For example, in Fig. 3, the wheel Fis fastened 
to the shaft 2B, about which the arm A turns. 
This arm carries the axes of Cand L, C being 
an idle wheel gearing with #’ and L. The 
motion of the wheel 1 is thus composed of 
(1) that which it by 


reason of its revolution about B as a center, 


three motions : has 
(2) that due to the revolution of the arm A 
about /’, and (3) that due to its connection 
We will 
consider the effect of these motions separately, 
the simplest 
In Fig. 1, let A be an arm 
which revolves about a center B, and carries 
L, which will be 
fastened to it. If the arm be turned through 
one revolution, the wheel / will in effect re 
This will 


be clear by an examination of the successive 


with # by means of the wheel (. 


will begin with possi- 


ble arrangement. 


and 


a wheel we suppose to 


volve once about its own center. 


positions shown in dotted lines, the revolu 
tion of the arm being in the direction of the 
arrow. For example, follow the motion of a 
point such as P; at 1 it is to the right of the 
center, at 2 below it, at 3 to the left, and at 
4 above the center, finally returning to its 
first position on the right. We thus see that 
L has practically made one revolution about 
its own center, just asit would have if it had 
been fixed at B concentric with the arm. If 
L had not revolved by reason of the revolu 
tion of A, the point P would have remained 
horizontally to the right of the center during 
the revolution of A. 
same motion as that of a crank-pin and crank, 
and will be still more clear if we remember 
that, if the pin did not in effect revolve about 
its own center, it would turn in the 
brasses, and they could be dispensed with, 


This is, of course, the 


not 


Now considering the second motion of L, 
that due to the revolution of the arm about 
F, refer to Fig. 2, and let the wheel #’ be 
fixed, or a dead wheel, concentric with the 
Let Fiand / have the same number 

Then, while the arm 
indicated, 1 
volve once in the same direction, the result 


arm A. 
of teeth. 
once in the direction 


revolves 
will re 


being the same as if the arm had remained 
fixed, and #’ had been revolved once in the 
opposite direction, The final motion of ZL, 
while the arm revolves once, is therefore one 
revolution, as in Fig. 1, supposing #’ to be 
Fig. 2, 
supposing F' to be in place and fixed ; or, 
while the 
twice in the same direction. 

Now, instead of /’ being fixed,let it revolve 


removed, and one revolution, as in 


arm revolves once, 4 revolves 


once in the direction of the dotted arrow. 
The effect of this will be to give one ad 
ditional revolution to 4, resulting in three 


revolutions of 1 to one of the arm. In order, 
then, to get at the resultant motion of the last 
wheel in epicyclic trains, we must consider 
the three independent motions separately : 
first, suppose the first wheel #’, which is con- 
centric with the arm, to be removed ; second, 
suppose the first wheel to bein place and fixed; 
and third, suppose the arm to be fixed and the 
The final 
three 


first wheel to revolve as intended. 


motion of “ is the sum of these 


motions, 

For the sake of brevity we will designate 
revolution in the direction of the hands of a 
watch ahead, or +-; and that in the opposite 
direction backward, or Thus expressed, 
the revolutions of “1 in Fig. 2, as we have 
just discussed it, will be ; 

(a.) + 1 due to the revolution of the arm, 
+1 * about F, 


+- J of F. 


+ 8 revolutions of 4 to 1 of the arm. 


As a further illustration assume that 


Fig. 2, F has 40 teeth and Z 80, then if /’ is| 
a fixed wheel, 1 will revolve- 
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|(6.) + 1 due to the revolution of the arm, 


| 5: Sa ae re about F, 

| se ee ‘ of F 

| — 

| + 4% revolutions of to 1 of the arm. 
| 


If # makes one revolution backward while 
| the arm makes one ahead, we will have for L— 
(7.) + 1 


due to the revolution of the arm, 


+ 36 about F, 
‘a ms of F. 


+ 11 revolutions of 1 to 1 of the arm. 

If / makes one revolution ahead, or in the 
same direction as the arm, the result is to 
balance the effect of the revolution about F, 
and we bave for L— 


(7.) + 1 due to the revolution of the arm, 
‘oa**”* a about J, 
— Fo “8 “¢ of F. 


+- 1 revolution of 4 to 1 of the arm, 


or the same as in Fig. 1. Similarly, if we 
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take the conditions the same as (¢c) and let F’ 
have 380 teeth and LZ 40, we will have + 24 
revolutions of Z to one of the arm. 

We will now consider the effect of introduc- 
In the 
first place, let 1 equal /, and let / be a fixed 
wheel. 


€.) t 


ing an idle wheel, as shown in Fig. 3. 


The revolutions of 1 will be— 


1 due to the revolution of the arm, 
about F, 
of F. 

0 revolutions of 1, or, in other words: 
a point P, which is, say, vertically over the 
center of “, will remain so throughout the 
of the If 
same condition as (a), the resulting revolu 
tions of 1 will be: 


revolution arm we assume the 


(f.) + 1 due to the revolution of the arm, 
pe ews “ about F 
Je ews “ of F. 


— 1 revolution of to 1 of the arm. 
If we let F have 40 teeth and Z 80, and let 
I’ be a dead wheel, we will have for Z : 
1 due to the revolution of the arm, 
ae tt Ee oes “ about / 
of F. 


g-) + 


ey Pe SE) ee 





in | 


4 revolution of Z to 1 of the arm. 
Or, reversing the positions of the wheels, 
making “=80 and 1=40, the revolutions of 


L will be: 








of the 
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(4.) + 1 due to the revolution of the arm, 





co $6 sé sé sé “é about p. 
0 sé “6 sé sé of F. 
+ + revolution of 1 tolof the arm. 


The arrangement shown at (¢) is used in 
one form of rope-making machinery. The 
‘‘arm” <A, Fig. 3, the revolving 
frame which carries the bobbins on 


is then 
which 
the, strands or wires have been wound. 8B is 
the center of this frame, and on it the wheel 
Fis fixed. A small yoke or frame, which 
carries a bobbin, is fixed on the axis of L, 
there being as many of these wheels and bob- 
the 
number of 


bins as there are to be strands in 
Then if / and ZL have the same 
teeth as at (e), the axes of the bobbins always 
point in one direction, and the rope is laid 
up without twisting the separate strands. 
If / has a few less teeth than F, the strands 
will be given a slight twist, making the rope 
harder. 

Arrangements such as Figs, 2 


rope. 


3 are 


and 


applicable to boring bars having sliding 
heads. In such cases B would be the dead 


center on which the bar turns and on which 
the wheel /’ is fastened, being, therefore, a 
dead wheel. The wheel 4 is fastened to the 
end of the feed screw in the bar, as shown 
at S, in Fig. 4, which represents the end view 
While this arrangement is an 
epicyclic train, such as we have discussed, 
the explanation of it is extremely simple, 
determined is that 


bar. 


because the motion to be 
of the screw S with regard to the bar, not 
with regard to the lathe, or any stationary 
object. 

As F is fixed, the effect on 1 of one revo- 
lution of the bar is the same 


as if the bar 
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Epicyciic TRAINS. 


remained stationary and #’ revolved once. 
Thus, if / has 20 teeth and / 40, the screw 
S will make, in the bar, 7° 
tion, while the bar revolves once. 


4 of a revolu 
And if 
has four threads to the inch, the 
feed will be 4 X +=} The effect of the 
idle Fig. 4 is simply to 
change the direction of the feed. 


the screw 


wheel shown in 

Another form of epicyclic train is that 
shown in Fig. 5, in which the last wheel is 
with the arm first 
This does not change the resultant motion of 


concentric and wheel. 


“in any way, but only makes a more con 


venient form for transmitting motion from / | 


to other parts of the machine. If /’and 1 
have 40 and 30 teeth, while the wheels C and 
D are equal, we will have the same motion as 
be a dead 


at (g) and (2), supposing #’ to 


wheel. 


in Fig. 6. 
watch, and ed the frame which carries the 


principal train of wheels, that from C’ to the | 
This frame turns about Works, Oxford, N. J., 


balance wheel g. 
the center shown below it and the bearing in 
the face. 

the 
volves once each hour. 


It is driven by the spring ¢ and 
M, and 
Between the frame 


carries minute hand hence re 
and the face is a pinion C, having 8 teeth, 
which is connected to the balance wheel g by 


the train of wheels shown, and itself gears 





A recent and novel application of | 
this form of train is to be found in the Water- | 
bury watch, the principle of which is shown | 
In this Fig., a } is’the face of the | 


| to give way to modern improvements. 
|furnace is one of the 
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with two wheels F' and 1, having respective- 
ly 44 and 48 teeth. Fis fastened tothe face, 
and so is a dead wheel, and ZL is fastened to 
the hour hand // by the tube, as shown. It 
remains to show that the hour hand will re- 
volve once in 12 hours, as required by means 
of this connection. We have here an epicy- 
clic train #, C, L, in which the first wheel is 
fixed. The of Z during one 
revolution of the arm, as we have called it, 


revolutions 


or the frame ¢d, are therefore : 


+ 1 due to the revolution of the arm, 
—#f ‘ > S about F, 

0 ae of F. 

+; = + ; revolution during one revolu- 


tion of the arm or minute hand, which is, of 
course, as it should be. The remainder of 
the train of wheels in this watch 
differ in principle from that ordinarily em- 
ployed, a peculiarity being, however, that 
the entire ‘‘ works,” held in the frame ec d, 
revolve within the case every hour. 

Another peculiar adaptation of epicyclic 
trains is for the production of very slow veloc- 


does not 


ities, using a small number of wheels. For 
example, in Fig. 5, let the numbers of teeth 
on the several wheels be “= 19, C = 20, 
D = 21, and = 20, and let F’ be a dead 
wheel. Working out this train as we have 
the others, it will be found that, while the 
arm A makes one revolution, the last wheel 
“will make but ;}, of a revolution. In the 
same way, if we take the number of teeth in 
25, the last 


one revolution, while 


order as above, as 27, 40, 37 and 
wheel will make 
the arm makes 1,000, 

We have chosen examples in which the 


but 


first wheel is a dead wheel, as these are the 
simplest and most common. By adjusting. 
the speed of the first wheel, however, it be- 
comes possible to transmit velocities by means 
of epicyclic trains, which would be _ practi- 
cally impossible by ordinary means. As an 
illustration, suppose it is required to have one 
shaft make 641 revolutions to one of another. 
As 641 isa prime number, this ratio could 
not be transmitted exactly by ordinary gear- 
ing, on account of the large number of teeth 
required for a single wheel; but by means of 
an epicyclic train it can be readily accom- 
plished. Of course, the necessity for such 
ratios as this rarely occurs in machinery. 

A method of solving problems involvirg 
epicyclic trains, which will be more conven- 
ient for many than that which we have fol- 
lowed, is by means of a general formula. 
Let ¢ = the value of the train of gears, or the 
product of the numbers of teeth on the driv- 
ers divided by the product of the numbers of 
teeth the 


on followers, which would be in 


Fig. 5, — 2. In case of pulleys, ¢ = 
the product of the diameters of the drivers 
divided by the product of the diameters of 
the followers. Let 7,7 and @ represent the 
number of revolutions of the first wheel, last 
wheel, and arm respectively in the same time. 


i—a 


Then, ¢ = If one direction is repre- 


j—a 
sented as +-, the other will be represented as 
If the last wheel is to revolve in the same 
direction as the first, supposing the arm to be 
fixed, v is +, and if in the opposite direction, 


itis —. For example, take the data as at (0), 
then, 
— i a 
v 33 é , Whence 7 i a. 
. 0 a F 


Again, let it be required that 1 shall make 
one revolution to 1,000 of A (Fig. 5), 


1 — 1,000 999 27 x 37 
i 
0 1,000 1,000 0 & 25 
Fx D 
CxL 
eae 


One of New Jersey’s Relies Going. 

the Oxford Iron 
is being torn down 
The 


relics in the 


The old blast furnace at 


oldest 


| county, and was erected over a century ago. 
It is the oldest stack in New Jersey, and 
| rendered valuable service in manufacturing 
}ammunition forthe revolutionary war.—2. 


Y. Mail and Express. 
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Live Steam Feed-Water Heater. 


We give on this page an engraving show- 
ing the construction of a live steam feed-water 
purifier, made by the Stilwell & 
Manufacturing Co., Dayton, Ohio. 

It is intended for use either where it is not 


Bierce 


exhaust heater, 
where the character of the impurities con- 
tained in the water are such that they cannot 
be removed by that alone; in which case it is 


practicable to use an or 


to be used preferably in connection with the 
exhaust heater through which the 
passes before reaching this one. The water 
enters at A and flows through the TF to the 
ends of the branch pipe, which are perforated 
and discharge the water in the form of spray 
into the outer ends of the two upper pans. 
It then flows from pan to pan in the direction 
indicated by the arrows, and is always in a 


water 


thin sheet ard exposed to full boiler pressure 
and heat, live steam being admitted at B. B. 
The water, after flowing from the lower pans, 
falls into the settling chamber D, where the 
non-crystallized impurities deposit in the 
form of slush or mud, and can then be blown 
off ‘through the pipe #. From the settling 
chamber the water rises through perforations 
to the filter #, when it passes through coke 
or other filtering material to the pure water 
chamber, and to the boiler through pipe a. 
The water, in passing over the bottoms of 
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for instance, with a 4 foot bar (about what 
we use fora 12” stroke cylinder), boring a 
10 of 4° in alignment, 
would make a variation of ; 9499 Of an 
inch Few cylinders of this 


hole, a variation 


in diameter. 
diameter are true to 


1 
inod 


of an inch, yet to 


cause such a variation we must be out of 


line 35, or nearly } of an inch. 
I asked an experienced man what he called 


a practical true cylinder of 10° diameter. 
He said it must be within ,}, of being 
round. 


To get this variation, we must get the 
centers of line, the 30 
variation that Mr. Miller gives in illustrating 
the principle, we 
feet. 

Now, Mr. Editor, I think that any varia 
tion that cannot 


27, out and for 


need a variation of over 2 


be measured without an ex- 
pert is practically no variation, and is no 
for work. I have worked 
very poor lathes, but don’t think I 
worked on one that would bore bad enough 


excuse poor on 


ever 


to make a measurable difference unless by a 
deliberate attempt 
neither wearing down of the spindle or bear- 
ings, or mistaking the scriber or chisel, or 
center punch marks in setting the tail stock, 
would give enough variation. 

Mr. Miller says it is hard for a goodly 
number of lathe hands to understand why it 
is that, when turning a shaft with the center 


to get a poor job, as 
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with a taper attachment or setting over the 
Perhaps, if I my 
reasons for taper pins fitting as they 


center ? am wrong in 
do, 
some one can give better reasons. 

To return to boring cylinders, will Mr. 
Miller give me some rule to find out how 
much a cylinder will alter in shape by taking 
afterward facing it, 


out a cut or two, and 


and turning off the flanges?) Or how much 
one can spring a cylinder out of round by an 
injudicious use of bolts, ete.,in fastening it on 
the lathe?) Or what effect planing and drill 
ing, and putting in bolts may have? Or 
whether the steam heat is enough to cause any 
change in shape, by causing certain parts, 
that receive more heat, to expand more than 
other parts ? 

When I spoke of the boring bar run true 
on the centers, I did not 
the bar, but the center line, or the point of 
the tool. 

As hardly anything a machinist turns in a 
lathe is really lathe 
not either, or the centers in the 


mean the outside of 


round, so likely his 


centers are 
end of his bar, and the result of ‘‘now tight” 
and ‘‘now loose,” every revolution, cannot be 
very gratifying. 

A man bored a hole in the 
gine bed while that end ran in the steady 


end of an en 


rest; the hole was 7, out of center, The 
man gravely assured me that the lathe 
centers must have been out of line, or else 








~ 


) 


yet a way could be found for getting” such 
angles, if it were considered desirable to bore 
ovals in that 

It will be remembered that Mr, Platt him- 
self first mentioned taper pins, and seemed 


way 


to argue that, because they were round—or, 
at least, not oval—therefore the cylinder would 
Now he 
They are not usually as near round 
cylindrical work, but that 
due principally to the fact that the centers 
fit, 
not exactly 


be round, says they are not 


round, 
is 


as ordinary 


do not and that the ends of the pin are 


true. When a straight piece of 
work is turned, the ends may be a little out 
the truth of the 


work much, if any, and the same is true if 


of true without affecting 
taper work is turned with the taper attach 


ment or compound rest ; but if the center is 
set over to turn taper, then it is of prime im 
portance that the ends of the work should be 
just as true as possible. And I think it 
of the fact that the 


usually very true that taper pins turned in 


is 
because ends are not 
that way are not round. 

Any one can satisfy himself on this point 
by centering a piece, leaving the ends pur 
posely out of true, and then putting it in the 
lathe the It will be 
found quite tight during one part of its revo- 


with center set over, 
lution, and so loose as to admit of consider- 
able endwise movement during another part, 


I have found taper work turned by, the taper 



















































































the pans in thin sheets subjected to the action 
of live steam directly from the boiler, deposits 
its impurities upon the pans in the form of 
The 
by cap bolts, and, 


scale, which can easily be removed. 


heads are fastened on 
when removed, the pans can be drawn out, 


The shell 


heater is of steel, and the heater is 


cleaned, and replaced very easily. 
of the 
made to stand any desired pressure, and to 
fill any required conditions. 

Nace 


LETTERS FROM PRACTICAL MEN, 


a Cylinder Oval, 
Machinist: 
I owe many thanks to Mr. Miller for valu 


Boring 
Editor American 
able information on the subject of boring 
cylinders, and also for the formula that he 
the 


vives, and which I have used in tinding 


effects of various settings of cylinders in 
boring. 

No mechanic, I think, would set’ his. tail 
stock over in the hopes of securing any ad 
vantage in doing so. If this is true, the 


What would 
be the effects of any set over that was over 


question narrows down to this: 


looked, or any wear that would) make 
center out of level the 
Miller is undoubtedly right 
the shape of the hole caused by the centers 
think it be 


hard for him to prove that any given hole was 


one 
Mr. 


in speaking of 


with other ? 


being out of line, but I would 


out of line because of this ; by measuring it, 





LivE STEAM 


set over, the work will be round, but taper 
ing, while boring a cylinder, with a bar with 
fixed cutter, the bore will be neither round 
or tapering with the lathe set over in the 
Is Mr. Miller sure the taper 
I think not ; 
also that the variation might 
affect the fit of the pin if 
great. 


same manner, 


turned would be round ? and 
be enough to 


the taper was 


One of your contributors explained how it 
Was impossible to get a true thread by set 
ting the center over, on account of one-half 
revolution of the lathe driving the work more 
than half-way round, and the other half not 
If this 
thread, it would also cause 


driving it half-way round, would 
cause a drunken 
feed. 


turn up a piece with a taper of 1 


a drunken Suppose, for instance, we 
in 4 


the lathe straight, and cut 


, and 


after turning set 
the piece in twoin the center, would the ends 
If, before 


cutting the piece, we were to drive it into a 


be round or some other shape ? 


true reamed hole, would it show an even 
bearing all round ” 

I know it would be hard to prove by cali- 
pering that the pin was or was not round, but 
if it should fit, and I 


such pins bear hard in lines, and no amount 


was round it know 
of turning and trying in different parts of 
the hole will find a place that is a perfect fit. 
Of course with a slight taper this variation 
show. How is the Morse twist 


would not 


drill taper put on, and other such work done, 
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FEED-WATER HEATER. 


in his hurry he did not get his steady rest. set 
the 
either one would make the hole out of center, 


true with center line 


though he bored the hole with a tool, and 
afterward ran a reamer through. 


Ninety nine out of every one hundred poor 


jobs are caused by lack of attention to de 


tails, and an intelligent observation, while 
the other one is as likely to be caused by 
preventable causes within reach of the own 
ers of the shop as to any causes that are too 
mechanic to and 


W.O. Piatt. 


hard for the average see 


understand. 

In the first 
published in the issue of Jan. 17, 
that the effect of setting a 
bar out of line would be to bore an elliptical 
hole. As I had often heard it denied before, 
I thought it worth while to attempt adem 
of the fact. My 
devoted to that purpose, and to that only, Mr. 


place, as Mr. Platt’s communi 
cation, 
shows, he denied 


onstration article was 
Platt now acknowledges that, but brings up 
the fact that 
would have a very small effect, which is true 


an accidental displacement 


enough, But no particular amount of dis 
placement was specified, either by the original 
questioner or by Mr. Platt, and I took an 


excessive amount simply because I thought 1 


should be able to make the principle more 


Though the 
angles specitied could not be attained upon a 


easily understood by doing so 


lathe without special bearings for the bar, 





of his centers, for 





be 
in the same lathe, and I feel 


attachment to fully as true as straight 


work turned 
quite sure that this is not due to a sober 
feed, but to the fact that the centers are kept 
in line. It 


would scarcely be expected of 


me to deny that, with the center set over, a 


thread cut would be drunken, since the 
article to which Mr, Platt evidently refers, 
and which was published in the issue of 


March 81, 1888, in which a demonstration of 
that fact is attempted, was written by my 
self; but I do deny that a feed, even though 
very drunken from that cause, could affect 
the It may 
help Mr. Platt to perceive this by considering 


truth of the work in the least. 
the case of a pair of centers mounted upon a 
shaper, as is sometimes done in fluting taps, 
If be the 
other, and a piece of steel placed upon them 


ete. one center elevated above 
and revolved slightly at each stroke of the 
tool, a taper pin will be produced, and _ it 
could be made as round and true as if turned 
in the lathe, yet 
feed carried to the greatest possible extreme, 


F. J. M. 


this would be the drunken 


Arrangements 
Joints, 


Steam Pipe Expansion 


Kdito) Lanerde i Machinist - 
A recent article from W. H. Booth, on 
‘Steam Pipe Arrangement,” includes some 


points that I can certify are corre ctly stated. 


IIe says that ‘* Further application of the 








principle of inertia will teach that, when a 
steam pipe leaves a boiler, it should be as 
large as conveniently practicable, so as to 
reduce the velocity of inrush of the steam, 
and prevent it from carrying in water.” A 
Six 48 inch by 20 feet high 
fitted 
inches diam. and 30 inches 


case in point: 


pressure two-flue boilers were with 


single domes, 24 
They were connected by semi-circular 
Water was often 


high. 
or curved 6” copper pipes. 
carried to the engine in large and dangerous 
had to apply automatic 

The ar- 
was 


volumes, and we 
cylinder waste cocks of large size. 
rangement of 


changed, as the time of re-fitting came round, 


connections on domes 
The copper pipes were taken off, and boiler 
12’. diameter, placed 
transversely between the drums. There was 


plate pipe sections, 


no further trouble from water, no matter if it 
passed its regular height in the boiler, or if 
the engine labored hard, 

I have seen much trouble 
from leaky joints on the 
nozzles of a long steam drum were of boiler 
But 
when cast-iron branches or nozzles were riv- 
or 10 ina row, 


Another point: 
boilers, where 


plate and riveted directly to the shell. 


eted to drum (6, 8, repre- 
senting as many boilers,) and the same pattern 
of nozzle riveted on the boilers, such attach- 
ments on drum and boilers having the rivets 
driven from the inside, and inside caulking 
also—the joint on the connecting flanges be- 
ing copper grooved wire (annealed), or thin 
sheet asbestos—there were no leaky joints to 
look after. 

I would like to hear from the readers of the 
AMERICAN MACHINIST as to the best form of 
expansion joints for steam pipes of large and 
small sizes. There is great difference in opin 
ion amongst engineers as to the value of ex- 
pansion joints, and I think a little discussion 
of the subject would be of considerable prac- 
tical value. DOW tx 


** Heavy vs. Light Reciprocating Parts 
of Steam Engines,” 
Kditor American Machinist : 

The article under the above title, appearing 
in the AMERICAN Macuintst of January 
24th, excites my admiration for one thing, 
at and that audacity 
How any thinking, practical mechanic, such 
as your correspondents are supposed to be, 


least, is, its 


can boldly proclaim, in opposition to the 
very best engineers of the day, as well as 
against the actual practical demonstrations of 
years of steady trial, that the teachings of 
Charles T. Porter in relation to the proper 
weights of reciprocating parts for steam en 
gines are all wrong, and that the proper way 
is simply to make these parts as light as pos 
sible, passeth my understanding. 

For me to attempt to defend Mr. Porter’s 
teachings would be equally audacious, and 
to attempt a better proof than his own logic 
would appear like trying to prove an axiom ; 
a truth 
no such attempt. 


self-evident ; therefore I will make 
An experience, which has 
covered a great number and variety of en- 
gines, has proven some things, to me, in the 
and conclusive manner, and 


most forcible 


ofttimes against preconceived ideas of 
own, Among them are the following : 
ist. The of 


upon the crank-pin has everything to do with 


my 


even distribution pressure 
smooth running. 
2d. 


desirable evenness of pressure, and are abso- 


That parts too light will prevent this 


lutely certain, sooner or later, to cause the 
crank-pin to wear flat on one side (the out 
side). 

ad. 


fault and produce the same effect, except 


That parts too heavy have the same 


that the wear of the pin will be on the oppo 
site, or inner half. 

These effects, if excessive, will also show 
in the same manner on the main journal, ex 
cept when modified by the effect of the 
counterbalance. 

4th. 
will invariably cause quiet running until the 
journal out of 
round, when heating sets up and thumping 


Excessively heavy reciprocating parts 


pin and main have worn 
commences, 
milder character than the 


light reciprocating weights, 


pounding with 


is easily explained. 





| 
} 


brasses, when taken up before reaching the | sons of the two are of but little value in an 
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apt to be the case with light 
a thump that is sudden and 
results from the meeting 


center, as is 


parts, causes 
vicious, because it 
of the pin traveling in one direction and the 


| brasses traveling in the opposite direction ; 


while with very heavy parts, this taking up 
of the slack occurs after passing the center, 
the thump, if audible at all, being caused by 
the brasses overtaking the pin, both going in 
the same direction. In one case we get the 
sum of two velocities, in the other the differ- 
ence. 

Finally, when the reciprocating weights 
are such as to wearthe pin true and round, 
and it runs cool and quiet, as the natural 
result of such wearing, I have invariably 
found them to approximate to the weights 
called for by Mr. Porter’s rules. In short, 
there is a correct weight for the reciprocating 
parts of that will give the 
results, and that weight will vary from light 
to heavy, according to the various conditions 


engines best 


of speed, pressure and load. 

To make a rule, disregarding all conditions 
of running, that the reciprocating parts 
should be made, simply as light as possible, 
is manifestly a mistake. 


Mr. Harrison makes a number of state- 
ments that will surprise many of your read 
ers : 


Ist. 
pin is desirable and necessary. 

2d. That engines built after Mr, Porter's 
rules are inclined to hot pins and thumping 


That inequality of pressure on crank- 


centers. 

3d. That heavy reciprocating parts always 
give trouble. 

4th. That compression is necessarily es- 
sential to the proper arrest of the reciprocat- 
ing parts. 

5th. That no foundation can res‘st the ef 
fects of horizontal swaying caused by heavy 
parts, 

Taking the first three statements ina lump, 
they are controverted by the admirable per- 
formance of thousands of first-class engines, 
built during the last twenty years—a class 
of engines, the equal of which was never be- 
fore known, and which, though built by 
more than a dozen different engineers, are in 
almost every instance designedly built after 
Mr. Porter’s teachings and practice, regard- 
ing the influence of the weight of the recip- 
rocating parts. If there is any one feature 
that is especially characteristic of the modern 
high-speed engine, it is its smooth run- 
ning qualities. 

As to the 4th statement. If Mr. Har 
rison will sometime note the smooth run- 
ning of some Buckeye, Porter-Allen, or 
other good engine, that has small clear- 
ance, and, therefore, very abrupt com- 
pression, and then note the equally smooth 
running of some good, single-valve en 
with 
greater Compression, 
that 
makes no perceptible difference in knock- 
in 


and much 


conclude 


clearance 
he will 
wide difference in compression 


cine, more 


ing at the centers. Compression is, 
fact, almost wholly a matter of economy 
of steam. 

As to the statement concerning foundations: 
hundreds of horizontal engines can be seen 
at work in this country, so effectually held, 
by ordinary foundations, that they will not 
shake a nickel piece off, when balanced on 
its edge, upon some smooth and_ polished 
surface, such as the jacket of the cylinder, 
the engines being at full speed and load, and 
reciprocating parts, 
One can also find many 


having the heavy so 
readily condemned, 
of these engines that Mr. H. declares it is 
impossible to successfully hold, that are regu- 
larly run at full speed before leaving the 
shops, for the purpose of testing the balanc- 
ing, without being bolted down even ; simply 
set loosely on top of the testing block. 

As to the matter of obtaining perfection of 
balance, both horizontally and vertically, in 
the same engine, we all know it cannot be 
done, This is fully explained by Mr. Porter. 
It can, however, be secured to a degree that 
leaves but little to desire in ordinary prac- 


Even then it will be of a much] tice. 


The conditions that obtain with locomotive 


This peculiarity | performance are so entirely different from 
The slack in crank-pin | those of the stationary engine, that compari- 
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This fact has been 
with loco- 
balanced approxi- 
mately to Mr. Porter’s rules in a horizontal 
direction, in order to secure steadiness in a 
horizontal plane, and to guard against jerk- 
ing effect on the train behind them. This 
latter effect caused more trouble in early 


argument of this kind. 
learned, however, in connection 


motives: they must be 


days, before this matter was commonly un- 
derstood, than has ever arisen from want of 
balance in a vertical direction. The recipro 
cating parts of locomotives are necessarily 
made as light as possible, on account of the 
high number of revolutions made, when at 
full speed, 

This reminds me of a question I would 
like to ask. 
speeds say it is so difficult a matter to make 


Why do the opponents of high 


stationary engines run well at high speeds, 
when they ride every day behind locomotives 
that run at speeds that would make the so- 
called high-speed stationary engine blush 
with shame ? They do it, too, without any 
of this destructive heating, pounding, ete., 


charged as inevitable 


against 


high-speed 




















A NEw 


FRICTION CLUTCH. 


stationary engines, which have all the ad 
vantages in the way of good foundations, 
heavy castings, counter-balancing, accessi- 
bility, lubrication and cleanliness, whereas 
the locomotive goes swaying between the 
| rails, and over joints and frogs, across dusty 
and muddy crossings, raising dirt and grit 
that would be considered simple destruction 
to stationary engines, 

Just think a 
such a common thing 


minute, 
as an 18 


or 24 


We hardly notice 
or 20" loco- 
motive engine, of 22 stroke, running 
from 200 to 280 revolutions a minute, under 
the adverse circumstances cited above. 

Why, then, let me ask, is it so difficult to 
make a stationary engine, of locomotive size, 
to run say 160 to 180 revolutions per minute, 

9on 


or a 20" stroke engine to run 225 to 240, ora 


16 
tainly slow ascompared with locomotive per- 


stroke up to 280—speeds that are cer- 


formance ? 
The answer is easy. 

cult to do, 

been 


It simply ¢s not diffi- 


The 
reason why it is possible, and even easy, to 


has done regularly for years. 
do such things, is that, understanding na- 
ture’s laws, the effects of inertia, momentum, 


and the general phenomena that are mani- 
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fested in steam engines in motion, and intelli- 
gently designing the engines in strict accord- 
ance thereto, must result in a natural, har- 
monious machine, suited to the conditions 
intended for. 

Once completed, such an engine, like 
man or a horse, has a certain natural gait, at 
which it will give the least trouble, endure 
the longest wear, and render the greatest ser- 
vice. This natural pace or gait varies in dif- 
ferent engines, as in different animals, being 
quick in some and slow in others. But, what- 
ever the natural gait is, it must be recognized 
and respected, if trouble is to be avoided. 
To compel the fast to a slow gait is just as 
severe as to compel the slow to a fast gait, be- 
ing unnatural in either case. 

Dunkirk, N. Y. 


a 


F. B. Rree. 





Professor Torrey’s Side of the Question, 
Machinist: 

Iam very sorry the ‘* Prof.” part of my 
name has led Mr. Harrison to take for grant- 
ed, as he apparently does, such gross ignor- 
ance on my part, of the actual conditions un- 
der which engines run. I am not so much 
surprised that he should have misunderstood 
the purpose of my explanation of the action 
of inertia in bringing about uniform effort on 
the crank, and it is not surprising that he 
should infer that I think the reciprocating 
parts should be made heavy, and thus develop 
the necessary inertia, although that is not ne- 
cessarily the case; but his remarks on marine 
and locomotive engines made me wince. 

If Mr. Harrison, or any others who may be 
exercised in mind, for fear I may teach false 
principles and impracticable schemes, will 
wait till my work in this line is done, I will 
cheerfully await criticisms, 

With this brief explanation, I will leave 
the matter, as most of the points in Mr. Har- 
rison’s note will be met in future papers. 

J. TORREY. 
———_->o__——_ 


A New Friction Clutch. 


Editor American 





We illustrate on this page a new friction 
clutch, which has been brought out by Jones 
& Rogers, Cincinnati, Ohio, and by them 
named the ‘‘ Standard.” 

Fig. 1 is an end view of the expansion ring 
and spider for holding it, and the levers for 
expanding the ring to make the grip between 
it and the rim of the pulley. 

Fig. 2 is a side view of the same, partly in 
section, and Fig. 3 shows it as it appears in 
use, 

The ring hangs loosely upon three points 
of the spider, and for that reason, when ex- 
panded, is free to come into full and close 
contact all round the rim ; thus, all uneven 
wear is avoided, and the pulley is never 
thrown out of balance, as it would be if the 
ring were held at a tixed distance from the 
center at any point. 

A set screw and lock nut is provided at one 
end of the expansion ring for taking up any 
wear which may occur, though this wear, 
owing to the large friction surfaces, and the 
fact that they are at the greatest possible dis- 
tance from the center, is reduced to the mini- 
mum. 

Being of few parts, and these made very 
strong and durable, the clutch is well adapted 
to hard and rough usage if required. It is 
made in such sizes and proportions as may be 
required by the makers, whose address is 
given above. 


——_ ope 
Captain Stone on Quick-firing Gun 
Defense. 


The importance of this paper, which has 
been briefly reported in the 7¢mes and daily 
papers, by the fact that Lord 
Wolseley took the chair, while Sir Gerald 
Graham, Lord Charles Beresford, Mr. Nord- 


shown 


1s 





It is being done every day, and | 


enfelt, General Nicholson and others took part 
in the discussion that followed. Captain 
Stone, R. A., dealt with the application of 
the pieces delivering shells at the recently 
increased rates, as distinguished from the 
hail of solid projectiles poured in by the 
lighter machine guns. He discussed the ap- 
| plication of this rapid shell fire in the defense 
|of the Thames and Medway, as well as 
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Plymouth and Portsmouth and other ports, 
dwelling on the principle of dispersing guns 
in concealed positions. He then passed on to 
siege operations, and to lines of defense such 
as have been proposed for London. He 
pointed out the great disadvantage to which 
defense is subjected when it depends on ob- 
solete guns, which are passed over from our 
first line of works and our fleet. He quoted 
the fact that the Russian lossesin Sebastopol, 
in the fire which immediately preceded its 
fall, were 7,561 men, as compared with 839 
of the British, while eighty-nine guns were 
dismounted. This he attributed partly to 
the inferior character of the Russian guns— 
the number of rounds they fired being nearly 
half that of the British ordnance. Captain 
Stone, however, especially dwelt on the fact 
that the question he brought forward was not 
one of the abstract relative power of gunand 
armor, so muchas the scientific development 
of our fire. In the discussion that followed 
General Sir Gerald Graham supported the 
lecturer’s view that the defense of coaling 
stations should be undertaken by land forces, 
and that the navy should be wholly free to 
perform the naval operations which would 
be necessary in war. Lord Charles Beresford 
opposed this view, but dwelt on the need for 
larger supplies of quick-firing guns. Lord 
Wolseley urged that ships in defense were 
mere floating batteries, and dwelt on the im- 
portance of developing systematic coast de- 
fense, pointing out that the development of 
high explosives had rendered many of our 
fortifications useless.—The Hngineer (Lon- 





don). 
a 
Hand Drilling Machine. 
We illustrate herewith a small drilling 


machine, made to be clamped upon a bench, 
and to be driven by hand. The spindle is 
hollow and is provided with a split chuck 
which will take drills from No. 48 down to 
No. 80. The distance from spindle to table 
can be varied from 6’ down, the adjustment 


being easily made either by moving the 
spindle frame, the table bracket, or by 
moving the clamp nut under the table. 


There is a friction pulley which is intended 
for the heavier work, but for very light work 
the catgut should run directly over the 
driving pulley. By placing a spiral spring 
around, table spindle it can be made to feed 
automatically. The cut is about one-fifth 
actual size. The maker is C. G. Harstrom, 
Peekskill, N. Y. 
aes 


Preliminary Trial Trip of the Hoboken 
Ferry Boat “ Bergen.” 


On February 6th a trial trip was made with 
the new Hoboken ferry boat ‘‘ Bergen.” A 
description of this boat and illustrations of 
her triple expansion engines were given in 
our issue of November 24th, 1887. 

This trial trip was simply a preliminary 
one, and the engines were bot worked near 
to their full capacity. The made 
from the ferry company’s pier in Hoboken 
to some distance beyond Fort Lee. The 
boilers and engines are built and arranged for 


run was 


a steam pressure of 160: pounds ; on this trial 
trip only 100 pounds’ steam pressure was 
carried, yet with this pressure a speed of 15 
miles per hour was maintained. It will be re- 
membered that this boat has a propeller at 
“ach end, instead of the usual side wheels 
near the center of the boat. The results ob- 
tained were excellent; the speed, ease of 
maneuvering and backing exceeded the best 
expectation of her designers. The official 
trial trip will soon take place ;_ no date for it 
has at present been fixed. 
> ~ 


The Rhode Island Commissioner of In- 
dustrial Statistics shows that 4,000 
children are employed in that State in viola- 
tion of the law. These children are mostly 
employed in cotton and woolen mills. Twelve 
per cent. of the children in the State between 
the ages of 10 and 14 do not attend school. 

ap: 


about 


The consumption of hemp is said to have 
increased 25 per~ cent. in the United States 


during the, past year. 
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The Bryan Roller Mill for Gold and Sil- 
ver Ores. 


The engraving which we present with this 
represents a mill for crushing silver and gold- 
bearing ores, now being manufactured by 
the Risdon Iron Works, San Francisco, Cal. 
This mill is said to be attracting much atten- 


HAND DRILLING MACHINE. 


tion from practical mining and mill men 
throughout the mining world. It is very 
simple in construction, and it is claimed pos- 
sesses many advantages over the stamp mill. 

The engraving clearly shows the plan and 
construction of the mill. It consists of three 
steel-tired rollers, which run over steel dies 
in an annular mortar. An iron tank or drum, 
around which the driving belt passes, bears 
on the face of the rollers and increases their 
crushing force. The rollers in a four-foot 
mill are 31 inches in diameter, 6 inches wide, 
and weigh 1,200 pounds each. They are pro- 
vided with steel tires, 3 inches thick. The 
rollers in a five-foot mill are 44 inches in 
diameter, 9 inches wide, and weigh 3,650 
pounds each. The tires are of steel, four 
inches thick. 


g 


7 
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THe Bryan ROLLER MILL. 


The axles are fixed solid in the rollers and 
are journaled on an annular plate, which ro- 
tates loosely around the solid center post ; all 
the bearings are thoroughly lubricated by oil 
channels, so arranged as to prevent oil or 
grease from entering the mortar. The solid 
center post is made fast in the mortar; it en- 
ters the bearing plate of the drum, which, 
with the rollers, rotates round the post as a 
common center, 

An important adjunct to this mill is the 
device for keeping the rollers clean from 
pulp. It consists of an adjustable spring 
and scraper, shown very clearly in the en- 
graving, which follows each roller in its ro. 





tation. The spring is set to the die and its 
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tension is readily adjusted. The direct pur- | 
pose of the scraper is to keep the face of the 
die, and the roller also, clean from pulp, | 
which otherwise would collect and adhere to 
the roller and reduce its crushing force. The 
scrapers serve also to discharge the pulp, and 
to distribute and equalize on the dies the ore 
received from the feeder. 

The mortar is provided with screen open- 
ings all the around, thereby giving 
ample -surface for discharge. The chute for | 
carrying off the pulp extends all around the | 
mortar to the spout over the apron. 

In the operation of the mill the pulp runs 
round the to the 
rapid current of not less than 300 feet per 
minute; but toward the center, inside of 
the rollers, the movement of the pulp ismuch 
slower. and as the gold is liberated from the 
matrix it falls to the eddy side of the cur- 
rent, and in practice is found amalgamated in 
mass around the cone in the center of the 
mortar. By this action the free gold is not 
subjected to the continuous grinding of the 


way 


mortar, next screens, in a 


rollers in the mass of pulp, as is the case 
with stamps, and nearly all the gold contain 
ed in the ore—fully 70 per cent.—is retained 
in the mortar. The ore does not slime, and 
the sand and _ pyrites are left of uniform size, 
and in the best condition for concentrating. 
The ‘‘clean-up” of the mill, owing to its 
simple arrangement, is done with the great 
est ease. 

We are assured the mill is made of the best 
quality of iron and specially selected steel, 
and is thoroughly finished in all its parts. 
The mortar, the 
generally cast in one solid piece, but for 


with chute and spout, is 
transportation by packing in the mountains 
the mortar is specially cast in sections weigh 
ing 300 pounds. 

This mill is adapted for any gold or silver 
mine, large or small. Toa party of miners 
having little means,and owning a small mine, 
it would appear to be particularly valuable, 
for at a slight 
metal from their ore and ‘‘ pay as they go.” 

A set of wearing parts for the five-foot mill 
weigh 5,150 pounds, and are guaranteed to 
crush from 6,000 to 8,000 tons of ore. The 
wearing parts for the four-foot mill weigh 


expense they can get the 


wil 
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2,600 pounds, and will crush from 1,500 to 
2.000 tons: 

Although comparatively new, this mill is 
already in use by some of the most prominent 
mining men in the country, and they give 
excellent accounts of its operation. 


eae 


About the best evidence of improvement in 


the iron trades in England is the fact that 
the wages of iron workers have been ad- 
vanced three times within a few months, 


The matter of wages has been submitted to 





arbitration, and while the men have not got 
all they asked for, they have got substantial | 

. ¥ | 
advances 


| dealers 


fof manufacturers of and 
|and findings, 


Cornelius H. De Lamater. 


We deeply regret to hear of the decease of 
Cornelius H. De Lamater, the head of the 


firm of C. H. De Lamater & Co., of the De 


| Lamater Iron Works, New York City. This 
sad event occurred at his residence in this 
city, on the 7th inst. He was born at Rhine- 
beck, N. Y., August 30, 1821, and received 


his education in the schools of that place. 
At the age of fourteen he was obliged to 
begin life for himself. He started as an 


office boy in a hardware store in this city ; 
at the age of twenty-one he became a clerk 
in the Phenix Lron Works at Canal and West 
streets. Three years later the firm dissolved 
and Mr. De Lamater and Mr. Hogg formed 
a partnership, and continued the business 
until 1850, when they moved up-town to the 
present situation of the De 

Works foot of West 13th street, 
later Mr 
coniipued in business alone, 


Lamater Iron 

A few years 
Hogg retired, and Mr. De Lamater 
He soon became 
known among the engineering profession ; 
attention to business and 
all made 
many friends and established a successful 


business. 


through close 
uprightness in his dealings he 
He did more work for Capt. Erics 
son than any one else engaged in the line of 
built hot-air en 
gine; he also built’ the hot-air ship, which 
great feat in 

He built at 
his expense for Capt. Ericsson the submarine 


engineering ; he the first 


at the time was considered a 


the line of marine engineering. 
; and is also known as 


gunboat ‘* Destroyer” 


the maker of some of the first propellers in 
this country, and continued to make during 


his active career many propellers of different 


forms. During the war he did a great deal 
of work for the government, among which 


was the steamer ** Dictator,” and the engines 
for the first monitor ; considerable 


LS70 


besides 
In 
tracted to build for the Spanish government 
105 feet long, 22 feet 
the speed of these 

each carried a 100 
These boats he finished 


repairing on other vessels. he con 
thirty gunboats, each 
beam, and & feet hold ; 
boats was 10 knots, and 
pound Parrott rifle. 
in four months after the contract was made, 
The total number of marine engives built in 
the De Lamater Iron Works is 251, of which 
the last one was finished a few months ago. 
Mr. De Lamater also brought out Capt. Eries- 
a convenient 
pumping machine for house service, of which 
four and tive thousand are now in 
use in the City of New York for pumping 
Mr. De 
held con- 
steamship 


son’s new invention of very 


between 


water in tanks on the housetops. 
was identified with and 
of 
companies, and was a good customer and ad 
mirer of the late John Roach, 


Lamater 


siderable stock in a number 
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The Shoe and Leather Report i Ann val for 
1889 is ahandsomely bound volume of nearly 
It 


of boot and shoe 
the United 


550 pages. gives a list 


and manufacturers in 


; States and foreign countries, also the names 


dealers in leather 
There is much other matter in 
that valuable 


The book is published by the 


book will be to those in 


the 


the trade. 


| Shoe and Leather Reporte r, New York. 


The trial of the second steel gun, which so 
far appears to have been satisfactory, only 
makes the matter of the use of cast-steel guns 
more puzzling to the experts. Had this gun 
the 
would probably have been condemned; but if 


failed, as first one did, then such guns 
it proves a success, then it must be concluded 
that there is reason for further efforts. 

a. 


M. Building, 
New York, has prepared for John Finzer & 
Bro. a portrait of 
Grand Chief Arthur, of the Brotherhood of 
It 
likeness, and does credit to the artist. 


Geo. S. Horton, Tribune 


handsome lithograph 


Locomotive Engineers. is an excellent 


ae 
A bill before the New Jersey legislature 
makes it unlawful for employers to demand 


a pledge of their men not to join a labor or 
The less law there is about such 


ganization, 
things the better, 
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Some Further Points About Steel. 


Another point regarding the use of steel in 
machine shops, which, for lack of space, we 
| did not mention last week, is the notion—fast 
| giving way in the light of experience, but 
| still far too prevalent—that, when the best 
i steel obtainable is wanted, it must be im- 
| ported, because the best stec]l cannot be made 
|in this country. Of course, there has been 
a time when there was good reason for this, 
but that reason disappeared years ago, and 
| the chief cause of the persistence of the no- 
is not as generally under- 


| 
| 
| 
| 


| tion is one which 
| stood among steel users as it ought to be. 
Steel makers in this country are obliged to 
make steel of various qualities, suit the 
different requirements of purchasers. Not 
every consumer of steel will pay the price 
which must be charged for good steel, and, 
consequently, must be supplied with some- 
thing cheaper; the result being that the 
market is supplied with many different 
qualities of steel, with a very wide difference 
in price between the poorest and the best. 
Now steel makers in England and on the 
continent do the very same thing to supply 
their various home markets, but it does not 
pay to import the cheaper grades of steel into 
while it does pay to import the 


to 


this country, 
better grades. 

For this reason an American buying im- 
ported sieel must, of necessity, buy a good 
quality, simply because he can get no other, 
while that which he buys of home manu- 
may be of any quality which he 
pay usually not by 
any means the best quality. It is obviously 
unfair to make comparisons between the 
cheapest qualities of American steel and the 
best qualities of imported steel, and then to 
Americans do not make steel 
yet this very thing is 


facture 


chooses to for, and is 


conclude that 
equal to the imported ; 
being done continually. 

We do not believe that any better or finer 
steel is made anywhere than is made in this 
country ; but, like most other first class arti- 
cles, it is necessarily high in cost, an import- 
ant factor in the cost of its production being 
the fact that, because no iron has yet been 
produced here of which it can be made, 
must be made of the finest quality of Swed- 
ish iron, which is imported at a high cost, 
part of which is an import duty. 

A fact which illustrates the strength of 
prejudice is that a good deal of this steel is 
used by consumers, to whom it is giving per- 
fect satisfaction, they thinking that it 
English, and that nothing else will answer 
their purpose. They are not deceived by 
false branding, for no branding is done by 
either English American makers on the 
small rods to which we allude. 

Then, in regard to the self-hardening steel, 
which is coming more generally into use in 


is 


or 


our shops, there is quite a good deal of mis- 
understanding. American makers do 
not make Mushett of course, for the 
same reason that they do not make any other 
English steel ; but they do make a self-hard- 
ening steel which is at least quite equal to it. 
The idea is quite prevalent that these self- 
hardening steels will cut hard material which 
no other steel will cut. This is a mistake. 
Steel can be had of American manufacture, 
which hardens in the ordinary way, and will 
cut chilled iron or other obdurate metals, 


steel 
steel, 


so 





| | the ‘re is to 


| 
| know that much, 


| 
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| structive, 


hard that neither Mushett’s nor any other 
self-hardening steel will cut them at all, 

Finally, if you are a steel user, don’t con- 
| clude that you, or your tool dresser, know all 
be found out about working and 
using steel. Steel makers don’t pretend to 
but they do have better and 
more extended opportunities for finding out 
things about it than any one else can possibly 
have, and if anything goes wrong with the 
steel you are using it will pay you to consult 
the maker, giving him all the facts in con- 
nection with the matter, and to give his sug- 
gestions a full and fair trial. 


What May be Done with an Invention. 


A correspondent writes us as follows: 
Being 
paper, | 


valuable 
that is in- 
have been thank- 


a constant reader of your 
come across a good deal 
and for which | 
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ful. I notice in a recent issue a short article 
on ‘‘ Business and Mechanical Ability,” and 
it seems to me that there are many more be- 
sides myself that would like to know some- 
thing more about the business part. For 
example, I have an invention relating to a 
lathe, that, I am _ positive, would ‘‘ take,” if 
in the hands of a proper business party. But 
if I were to try to patent it, from all I can 
learn I would lose it during the time it was 
going through the Patent Office. 

Suppose a working mechanic to get a_pat- 
ent, with no means to put it into use. How 
does he set about putting it in the market ? 


Our correspondent is troubled just as a 
great many mechanics are troubled. Popular- 
ly, every man in this country is equal before 
the law, but as a matter of fact, pecuniary 
means to back up his rights or to smooth 
over his wrongs goes a long way. Examples 
of this fact are particularly prominent in re- 
lation to patents. 

But there is little fear of losing a patent 
outright, that is, of losing it so there is not in 
the courts a fighting chance. A patent, if of 
anything important, gives, at the present 
time, a certain standing in the courts, and 
this is about all it does. If there is plenty of 
money behind it, it may be let alone; if there 
are no means behind it, it is likely to be in- 
fringed. ; 

There is not much fear of losing an inven- 
tion while it is going through the Patent Of- 
fice. The filing of the necessary papers is 
sufficient evidence of property right, unless 
some one can claim and establish priority. 
After the patent issues, a man of small means 
had generally better make arrangements with 
some one in the line of manufacture to which 
his patent relates. 

In the instance of something connected 
with lathes, it is fortunate that there are so 
many honest manufacturers who would deal 
fairly in the matter. But the invention must 
be a valuable one, or the builders of lathes 
will not look at it. This is especially true if 
the invention calls fora radical change in 
construction. 

The best advice we can give our correspond- 
ent is to first submit his invention to some 
disinterested party. The drawings, properly 
witnessed, will be very good evidence, but 
still it is better to show it to an honest man. 
We advise this course, because any man is 
likely to get an exalted idea of his own in- 
vention. If his friend, or friends, think well 
of it, he can apply fora patent, and after- 
wards make terms with manufacturers. It 
requires money to work a patent, and quite 
often to defend it; but if a responsible manu- 
facturer takes hold of it, thieves are more 
likely to keep their hands off. 

Some recent events, notably the collision 
onthe N. Y., P. & O. Railroad, serve to illus- 
trate the wisdom of the New York State 
Legislature in prohibiting the use of car 
stoves within the State. There is no longer 
much if any doubt as to the feasibility of 
heating cars by steam, and it would seem 
as though the object lesson afforded by one 
State requiring it, as the result of the roasting 
alive of a number of people, would be suf- 
ficient to cause all the other States to enact 
similar laws, especially after the practic: 
bility of steam-heating had been demon- 
strated. Butit is much to be doubted if any- 
thing much short of the roasting of a car load 
of people in each State, during a session ofthe 
respective legislatures, will bring about the 
much needed reform all over the country. 
© ae 

We See that one of the New York papers 
has perpetrated the following upon the chief 
engineer of Cramp’s shipyard : 

‘*The designer of the cruiser ‘ Vesuvius’ 
is Horace See, of Philadelphia. Our naval 
department is glad that it went to See.” 

aaa 
Literary Notes. 


Howard Challen, 150 
York, publishes what he calls the Engineers’ 
Log Book, Itisa blank book containing a 
leaf for each week in the year, one page hav- 
ing proper headings for daily observations, 
while the opposite page is blank for such ob- 
servations, account of repairs, etc., as an en- 
The price of the 
half 


Nassau street, New 





gineer may wish to enter, 
| book with flexible 
| roan, $1.00, 


cover is 


75 cents; 
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PIONS ins 
(jis SIUERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
‘o common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither ame, correct initials nor loca- 
tion will be published. 








In answer to Question 45 we stated that 
the diameter of a plunger having an area of 0.235 
square inch is nearly 3-32 of an inch. In place of 
3-32 read 35-64. 


(58) F. A. S., N. J., writes: Please tell 
me if it is necessary to put salt between the timbers 
of asteam launch hull? A.—Salt is often placed 
between the timbers of a hull for the purpose of 
preserving the timbers. 


(59) G. T., East Saginaw, Mich., asks: 
Of what benefit, if any, isa dome on a boiler? A.— 
A dome provides a reservoir at a distance from the 
water in the boiler, and in taking steam from this 
reservoir water is less likely to be entrained tham 
when steam is taken from near the water. 


(60) ‘‘ Trenton, N. J.,” writes: I would 
like to have a simple rule by which I can figure out 
the gears to put on a lathe to cut fractional threads, 
such as 25-32, 11-16, or 9-32 pitch. We have a num- 
ber of such pitches to cut in our shop, and Iam ata 
loss to know how to get at it. A.—We refer you to 
Question and Answer No. 70 in this issue. 


(61) W. E. P., Brooklyn, N. Y., asks how 
to ascertain the depth of a worm, the pitch being 
given, saying, *‘I want to cut a worm % ineh pitch.” 
A.—The depth is found in same manner as the depth 
of a rack tooth, and is equal to the depth of a rack 
tooth of the same pitch. Computing it by the di- 
ametral system the depth would be practically .6 in. 
By circular pitch .6125 or .61 in. The rule for the 
latter being to make the tool depth equal .7 of the 
pitch. 

(62) B. S., Syracuse, N. Y., writes : 
started to build a common slide valve engine; the 
cylinder is 1-inch bore, 24% inches stroke. Will you 
please tell me about how fast I had better speed it, 
and how large and heavy a fly-wheel I should use ? 
A.—The speed of the engine will depend on the 
work it has to do. You mayrun it to about 300 
revolutions per minute. The weight of the fly-wheel 
will also depend on the work the engine has to do; 
probably a fly-wheel 6 inches outside diameter, with 
arim whose cross-section is a circle 7% inch diam 


I have 


ter, May answer your purpose. 
(63) J. T. W., Joplin, Mo., writes: Please 
tell me the objections to oil in a boiler. A.—Oil in 


a boiler will make it foam; when a boiler foams it 
is difficult, if not impossible, to determing the height 
of water: therefore oil in the boiler is decidedly 
dangerous, and may cause explosions. Besides this 
objection, heavy oils combine with the mud or im- 
purities in the water, will settle in the bottom of 
the boiler and forma slush or paste; should this 
slush form onasheet exposed to heat, this sheet 
may in time be burned, and cause considerable 
damage. 

(64) C. H. H., Buffalo, N. Y., writes: I 
have some castings which are very hard, and have 
to drill them, and would like to know of some way 
to soften them without heating. A.—We do not 
think there is any way of softening them without 


heating. The process you speak of involved heat- 
ing ; your best plan is to write to a firm manufactur- 


ing good steel, tell them just what you want to do, 
and ask them to send steel for making a drill to do 
it with. You will probably have a good price to 
pay for it, but it will pay far better than attempts 
to soften the castings, even if such a thing were 
practicable. 

(65) J. R., Glen Rock, Pa., sends 
sketch of a boiler and a 30-gallon tank ; 
contains a coil to heat the water used for washing 
purposes. The top of the tank is placed about 10 
feet above the top of boiler; the distance from center 
of boiler to center of tank is about 6 feet 6 inches. 
Steam is taken from the top of boiler, and is led 
into the top of coil; the water due to condensation 
in the coilis led back into the boiler. Our corre- 
spondent then asks: I want to know whether I will 
experience any difficulty in getting rid of the air in 
the coil. A.—We do not see cause for any diffi- 
culty in getting rid of the air in the coil, and believe 
that you will experience none. 

(66) J. F., Charleston, 8S. C., asks: 1. Can 
you give meareceipt that will keep brass from 
tarnishing after being dipped in acid, and if so, how 
long will it stand? A.—The only way is to lacquer 
it, and the length of time it will stand will depend 
upon the use to which it is put. If not subject to 
wear or heat, it will last for years if well done. 2. 
What kind of acid is best to bring brass to its original 
the as when new? A.—We think the 
best plan is to scour it, but a mixture of aquafortis 


us a 
the latter 


color, same 


and water sufficiently strong to remove the dirt 
may be used. After dipping in this, wash in 
water and dry in fine sawdust. 8. What does the 


term lacquer mean—is it simply white shellac ? 4.— 
It may be either white or seed lac dissolved in aleo- 


hol. Sometimes other substances are added, such 
as “dragon's blood’. for coloring, 
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(67) C. F. H., Buchanan, Mich., writes : 
What is the rate of evaporation obtained in steam 
boilers of modern construction? I have noticed 
that as much as 13 pounds of water from and at 
212° Fahrenheit have been evaporated by 1 pound of 
anthracite coal. Is this equaled by the best prac- 
tice at the present time? What is a good rate of 
evaporation when good bituminous coal is used? A. 
—We have seen it stated that 13 pounds of water 
have been evaporated from and at 212° Fahrenheit, 
but such results are not obtained in practice. We 
believe that 10 pounds of water evaporated per 
pound of coal may be called good practice. There 
is very little difference between the evaporations ob- 
tained by anthracite and bituminous coal; for all 
practical purposes we may consider the evapora- 
tions to be same for each. 2. How can I make a 
burner that will burn crude oil in boilers from 1 to 
5 horse-power? A.—We have described in our 
issue of Nov. 12, 1887, an apparatus used for burning 
petroleum refuse on the Elevated R. R. in New York 
city. This apparatus with a slight modification may 
answer your purpose. 


(68) A. S., Minneapolis, Minn., writes: I 
have a portable engine, cylinder 7x10 inches. The 
boiler is of the locomotive type, with water bottom ; 
diameter of shell, 28 inches, fire-box, 82 inches long: 
number of tubes, 30, 2 inches diameter and 66 inches 
long. The engine has a2-inch throttle governor. 
Exhaust pipe 244 inches, with blast nozzle 1% inches 
diameter. Boiler pressure, 100 pounds. Number of 
revolutions, 200 per minute. What is the horse- 
power of engine? And what is the loss of power 
from back pressure caused by the blast nozzle? A. 
—We should estimate your engine to be 19 indicated 
horse-power. The back pressure due to the exhaust 
nozzle will, to a great extent, depend on the point 
of cut-off, which you do not give. The back press- 
ure due to the blast nozzle alone may be in your 
case about 1 or 2 pounds per square inch, or even 
more. In any case it is always best to determine 
the back pressure by an indicator. Would it be 
practical to use oil for fuel in the boiler? A.—Oilis 
often used for fuel; but in such cases the boiler is 
specially built for the purpose. It is doubtful if you 
can obtain an attachment to your boiler which will 
burn the oil and give satisfactory results. 


(69) , Oakdale, Ga., writes: Please 
give the horse-power of two boilers, each 
inches diameter, 18 feet long, with sixty-four 4-inch 
tubes. A.—We should rate each boiler at about 90 
horse-power. 2. Please give size of brick chimney ; 
also give size of chimney for two boilers 54 inches 
diameter, 16 feet long, fifty-four 3%-inch tubes. 
Give size of opening at the base, size of foundation 
and thickness of wall. A.—The size of chimneys 
will depend onthe amount of fuel burned. The 
two 66-inch boilers are rated at 180 horse-power ; al- 
lowing 4 pounds of coal per hour per horse-power, 
there will be burned 180 x 4 = 720 pounds of coal 
per hour. For this you will need a chimney 36 inches 
diameter, or 33 inches square, and 80 feet high. Each 
one of the 54-inch boilers we should rate at 60 
horse-power, making a total of 120 horse-power; 
adopting again a consumption of fuel of 4 pounds 
of coal per horse-power per hour, there will be 
burned 120 « 4 = 480 pounds of coal per hour. For 
this you will need a chimney 30 inches diameter,-or 
27 inches square, and 80 feet high. The size of foun- 
dation will depend on the kind of ground on which 
the chimney is to be built. Do not attempt to build 
these chimneys without first obtaining a correct 
drawing made by a competent engineer. 3. Will it 
be practical to run an underground flue 300 feet 
away from the boilers before entering the chimney ? 
A.—The effect of the horizontal flues is to lessen 
the draft. Such flues should be of an area at least 
one-quarter greater than that of the chimney. When 
the horizontal flues are 300 feet in length, the areas 
of the chimney corresponding to the sizes given 
should be increased at least 20 per cent. 


» 
~ 





is 66 


(70) G. E. M., Plainfield, N. J., writes: 
Please give a rule for cutting any thread on any 
lathe? A.—If the lathe is simple geared, and the 


stud runs at the same speed as the spindle, then se 
lect some gear for the screw, and multiply its 
number of teeth by the number of threads per 
inch in the lead screw, and divide this result by 
the number of threads per inch which you wish 
to cut. This will give you the number of teeth in 
the gear for the stud. If this result is a fractional 
number, a number which not among the 
gears which you possess, then try some other gear 
for the screw. But if you prefer to select the 
gear for the stud first, then, multiply its num- 
ber of teeth by the number of threads per inch 
which you wish to cut, and divide by the number of 
threads per inch on the lead screw. This will give 
you the number of teeth for the gear on the screw. 
If the lathe is compound, select at random all the 
driving gears, multiply the numbers of their teeth 
together, and this product by the number of threads 
you wish to cut. Then select at random all the 
driven gears except one; multiply the numbers of 
their teeth together, and this product by the number 
of threads per inch in the lead screw. Now divide 
the first result by the second, and you will have the 
number of teeth in the remaining driven gear. But 
if you prefer, you can select at random all the 
driven gears. Multiply the numbers of their teeth 
together, and this product by the number of threads 
per inch in the lead screw. Then select at random 
all the driving gears except one. Multiply the num 
bers of their teeth together, and this result by the 
number of threads per inch of the screw you wish 


or is 


to cut. Divide the first result by the last, and you 
will have the number of teeth in the remaining 
driver. When the gears on the compounding stud 


are fast together, and cannot be changed, then the 


driven one bas usually twice as many teeth as the 


in the cal- 
twice as 


other, or driver, in which case you can, 
culations, consider the lead screw to have 
many threads per inch as it actually has, and then 
ignore the compounding entirely. Some lathes are 
so constructed that the stud on which the first 
driver is placed revolves only half as fast as the 
spindle. You can ignore this in the calculations by 
doubling the number of threads of the lead screw. 
If both the last conditions are present, you can ig- 
nore them in the calculations by multiplying the 
number of threads per inch in the lead screw by 
four. If the thread to be cut is a fractional one, or 
if the pitch of the lead screw is fractional, or if 
both are fractional, then reduce the fractions to a 
common denominator, and use the numerators of 
these fractions as if they equaled the pitch of the 
screw to be cut, and of the lead screw respectively. 
Then use that part of the rule given above which 
applies to the lathe in question. For instance, sup- 
pose it is desired to cut a thread of 25-32 in. pitch, 
and the lead screw has 4 threads per inch. Then 
the pitch of the lead screw will be 4 inch, which is 
equal to 8-32 inch. We now have two 
25-32 and 8-32, and the two screws will be in the pro- 
portion of 25 to 8, and the gears can be figured by 
the above rule, assuming the number of threads to 
be cut to be 8 per inch, and those on the lead screw 
to be 25 per inch. But this latter number may be 
further modified by conditions named above, such 
as areduced speed of the stud, or fixed compound 
gears. Inthe instance given, if the lead screw had 
been 2% threads per inch, then its pitch being 4-10 
inch, we have the fractions 4-10 and 25-32, which, 
duced to a common denominator, are 64-160 and 
125-160, and the gears will be the same as if the 
lead screw had 125 threads per inch, and the screw 
to be cut 64 three on per inch. 
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Link-Belt Engineering Co., Philadelphia and N. Y. 
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by Jenkins & Lingle, Bellefonte, Pa. 
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gines. Humphrey’s Foundry, Bellefontaine, 0. 


Benj. 
Williams, 


Wells 


“Swift Sight Feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 


Power measured with guaranteed Dynamometers. 
Franklin Van Winkle, 91 Liberty st., New York. 

R. Dudgeon, 24 Columbia st., New York. Improv 
ed Hydraulic Jacks and Roller Tube Expanders 


New Catalogue of Serew Plates, Taps, Dies, ete., 
just issued by 8. W. Card & Co., Mansfield, Mass. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st.. N. 

‘Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y 


Fire Brick and Clay Retorts for all kinds of heating 
and melting furnaces. Borgner & O’Brien, Phila. 
Selden Packing, for stuffing box, with or without 


rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Brown & Sharpe Mfg. Co. have a line of ma 


A. Smith, 23 8S. Canal st., Chicago, I] 
Dynamos, Engines, ete., need Common-sense oil 
filters ; great saving. C. F. Baker, Minneapolis, Minn 
Ice and Refrigerating Machines, 131 sold, and all 


chinery with S 


successful. David Boyle, 521 Monroe st., Chicago, Ill 
For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, Il. 
Automatic Wire Straightening and Cutting Ma 


chinery, Tools, etc. Manufactured by Collins-Gib 
bons Mfg. Co., St. Louis, Mo. 
Engine lathes, hand lathes, fine tools, files and 


supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 
Upright drills, improved, sizes 21/7, 23’, 25’, 28’ 


32’’, 36” swing; finely made and great capacity. 
Currier & Snyder, Worcester, Mass. 


Patents obtained. Patent litigation conducted. 
R. G. DuBois, Patent Attorney, 928-930 ** F” street, 
Washington, D. C. Correspondence invited. 

For Best Return Steam Traps, Pressure 
tors, Positive-Acting Pump Govs., Back-Pressure 

Valves. T. Kieley, 11 W. 18thst., N. Y. Send fordes’n. 

Fine ao and supplies for machinists and other 
metalworkers. Get our pr ices before purchasing else 
where. Montgomery & Co., 105 Fulton st., N. Y. City 


See illustration of improvements in Hooks for 
Steam E ngine s, in Nov. 24 issue. For particulars ad 
dress T. C. Dill Machine Co., 726 Girard av., Phila.,Pa 

With my System, Exhaust Steam Heating 
nothing for fuel; Live Steam Apparatus altered to 
Exhaust. Satisfaction guaranteed. Geo. A. Bar 
_— nefits orn street, New York. 


Regula 


costs 


. Hoffman, consulting engineer, 108 Liberty 
“a it. 8, N.Y. Mechanical engineering in all its 


branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Contract work of all kinds executed promptly and 
onreasonable terms. Parties wishing grey iron cast 


ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 
The Vance Lightning Flue Cutter is ‘He tool for 


boilers and locomotives 
sent on approval to railroad 


removing old flues from 
(will cut fifty an hour); 


companies. Vance Tube Cutter Co., Geneva, N. ¥ 

A system of easy lettering, by J. H. Cromwell, 
giving 26 forms of alphabets The space to be 
lettered being divided to squares ; simple and ef 


50 cents. Catalogue of books foren 


& 


fective. Price 


gineers free E 





F. N. Spon, 12 Cortlandt st., N.¥ 


MACHINIST 


way Mfg. Co., 3 E. 14th street, New York 

By ator Practice and Steam Engine Economy.” 
By Hemenway. Contains plain directions for 
ine ch indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders *’ for the AMERICAN MACHINIST. TWo 
styles, the ‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ** New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PuB’G Co., 96 Fulton st., New York. 

‘Practical Drawing.’ By J. G. A. Meyer. 
above series of articles.now running in the 
MACHINIST, Should be closely followed by every stu 
dent. They commenced with October 23, 1886 issue, 
and up to and including Feb. 14, 1889 issue, 70 arti 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 
Ist PUBLISHING Co., 96 Fulton st., New York 

‘Modern Locomotive Construction.” By J. G. 


The 
AMERICAN 


\ 


Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 


tention of railway mechanics all over the world 
Commencing with the June 27, 1885 issue, 84 articles 
have thus far appeared up to and including the 
Feb. 7, 1889 issue. Copies containing these articles 
sent by mail to any part of the U.S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York 












See 


BOE 





E. M. Lewis will build a machine shop at Annis 
ton, Ala. 
The Lima (Ohio) Machine works will build a 


foundry 60x140 feet. 
The Freeport Buggy © 
rated at Freeport, Il 
The Stark Company will build another cotton mill 
at Manchester, N. H. 


The Ashland (Ky.) Foundry 
have been incorporated. 


mpany has been incorpo 


and Machine Works 


George Simpson will build a factory for making 


excelsior at South Gardner, Maine. 
The Talladega & Coosa Valley Railroad Co. will 


build a repair shop at Talladega, Ala. 
Frank Hiermann is building 


to his machine shop at Austin, 


an addition 60x95 feet 
Texas, 


The Southern Pacific Railroad Co. contemplate 
building repair shops at El Paso, Texas 


The St. Charles (Mo.) Car Company has increased 
its capital stock from $350,000 to $1,000,000 


The Stark Car Brake Company, of Toledo, Ohio, 
has been incorporated, to manufacture the Stark 
car brake. 

The Revolving Semaphore Company, Chicago, 
Hl., has been chartered, to manufacture signals and 
other railroad appliances, 

The Enterprise Manufacturing Co., Birmingham, 


Ala., are agitating the question of building a cotton 
mill at Birmingham, Ala 

The Amoskeag Manufacturing Company, Man 
chester, N. H., will make an addition to their cotton 
mills 100x500 feet, two stories 


It is expected that the large foundry to be built 
by the Edgar Thomson Steel Works, Pittsburgh, Pa 
will be completed early in the spring 

The Morgan Engineering Co., Alliance, Ohio, have 
14 acres of land and are adding considerably to 
their works. They expect soon to put an electric 
crane on the market. 

The Howells Mining Drill Company, Plymouth, 
Pa., have issued a circular descriptive of a great 
variety of mining machinery made by them. The 
circular is quite fully illustrated. 

The Remington Agricultural Co., Hion, N. ¥ 
send usa catalogue of their horse-power fire en 
gines. The engine is illustrated and described, and 
its advantages over hand engines fully set forth 

The Holly Mfg. Co., Lockport, N. Y., have issued 
a circular, giving weekly duty reports of the Gas 
kill pumping engine at Saratoga Springs, N. Y.. also 


the duty of several other Gaskill pumping engines 
The of the Ette & Henger Manufacturing 
Company, Louis (Mo), were recently 


works 
St destroyed 
and 
rebuilt at once 


by fire. hardware 


plumbing goods. 


This company manufacture 
The works will be 

The Springfield (Mo.) Car and Foundry Co. was r« 
cently incorporated, with a paid-up capital of 
000, 


S50, 
The company propose to build shops, having a 
ten acre lot for the 
dry and car shops 

On March Ist, Davis & Co., of Cincinnati, 
will open a warehouse and salesrooms at the corner 
of Lake and Canal streets, There will be 
two floors devoted to the and exhibition of 
their machine tools. 


purpose—a machine shop, foun 


Lodge, 


Chicago 


storage 





The Lackawanna Lubricating Co., Scranton, Pa., 
have issued a circular showing the construction and 
| operation of their positive force grease cup. We 


|} understand the company is meeting with good sue 


cess in introducing these cups 


| ing 





Patterson, Jordan & Gottfried, 146-150 Centre st.,| The Clapp & Jones Manufacturing Company, 
N.Y. Metals, Machinery, Hardware, Tools and | Hudson, N. Y.. which furnish fire engines and suy 
Supplies for Machinists, Mills, Engineers, Brass | . , : 

Goods Mfrs.. Factories, ete. An extensive assort- | plies, send us a neat catalogue, which is illustrated 
ment of Bolts, Screws, Wire, Taps, Drills, ete.,) with cuts of their well-known fire engines. The 
carried in stock. catalogue is well worth preserving 

Special facilities for the manufacturing of all kinds 
of light machinery, hardware and novelties, by con The Silsby Manufacturing Company, Seneca Falls, 
tract or otherwise Presswork and stamping done N. Y.. send us a catalogue of steam fire engines and 
on short notice. Estimates furnished. Punches, | . | 3 ie : 
dies and special gy made when required. Rocka- | fire appliances; also wrecking pumps, steam heat 


apparatus, etc., made by them. The catalogue 


is very complete, and fully illustrated 


The well-known Wm. Rogers concern, Hartford, 
Conn., manufacturers of silver-plated goods, pro 
pose to establish a factory for the manufacture of 
table cutlery goods ready for plating, at Brattle 
boro, Vt. It is expected 200 to 300 hands will be em 
ployed. 

The La France Fire Engine Company, Elmira, N 
Y., have a very fine circular of their fire engines 
The engine is a rotary, and the boiler the improved 
La France Nest Tube Boiler rhe circular describes 


very fully the construction of the boiler, showing 


the details by cuts 

There is water-works agitation at Tarboro, N. ¢ 
Newbern, Tenn Ennis, Texas: Wytheville, Va 
Morgantown, W. Va Provincetown, Mass Atti 
ea, Kan. : Whitewater, Wis. ; Saltsburg, Pa. : Whit 
ham, Mass. : Cawker, Kan. : Goldsboro, N. ¢ Ma 
comb, Tl. : Wyandotte, Mich 

At the recent annual me eting of the Hendey Ma 
chine Company, Torrington, Conn., it was voted to 
increase the capital stock of the company from 
$40,000 to $60,000, Which has been paid in. This is 
to take care of the increased business of the com 
pany. The company expect to build, and to add 
new machinery 

The four new mills which are being built at Fall 
River, Mass., by the Fall River Iron Co., will have a 
capacity of 46,500 spindles each. Each mill will be 
286 feet long and 120 feet wide, and four stories 
high, and the four will form a square. The engine 
and boiler house and a large chimney will be be 


tween the buildings 


\ new enterprise has been located in Springfield, 


Mass., for the purpose of making terra cotta goods, 
It will go under the name of the Bay State Terra 
Cotta Company. The men interested are B.S. El 
mer, of Springfield and ©. B. Doody, of Hartford, 


who have gained practical experience inthe work in 


Connecticut and New York State 


The Brown & Sharpe Mfg. Co. enclose a small 
printed slip, reading as follows: We manufacture 
for general machine shop use and usually keep. in 
stock, fifty different machines, 280 to 7.900) pounds 
in weight, also a large variety of tools, gauges 
and measuring instruments. These machines, tools, 
ete., are made with the best attainable appliances, 
and with the intention that they shall be the best 
of their respective classes. Catalogue mailed on 


application 
A Kokomo, 
er rrespondence 


Ind., paper says: Fre 
from KE: 


ceived by members of the 


ym voluminous 
manufacturers 
Board of Trade 
get all the 
ries she can handle the coming summer 


istern re 
we ure safe 
in saving Kokomo will about new facto 
Representa 


tives of hundreds of industrial enterprises will make 


atour of the Indiana gas cities in February and 
March, and will remove their works where the 
greatest inducements are offered for their particu 
lar line of manufacture 

According to the Oil City (Pa.) Derrick the Pipe 
Line Company are preparing to erect a mammoth 
building in addition to their already large works in 
the third ward, that city. The company have been 
taxed to their utmost capacity to fill the many 
orders for oil well pumps, ete., and are now behind 


almost three months with work. To facilitate mat 


ters, the Tarport shops will be abandoned, and the 
machinery will be taken to Oil City and added to 
that of the Pipe Line Shops, together with some 
new and improved machinery, The contemplated 
building proper will be 200x64 feet, and the wing 
14x64 feet, giving about 264 feet frontage on the 
railroad. The material to be used is’ brick, with 
corrugated iron roofing. The building, when com 
pleted, will be used for machine, blacksmith and 
pattern shops. The present buildings now used for 


these purposes will be transformed into storage 
and warerooms 

The Merrick Thread Company, Holyoke, Mass., has 
just placed a compound condensing engine in the 
new mill. The fly-wheel is 26 feet in diameter, and 
the face measures 62 inches It weighs 30 tons and 
carries two 30-inch belts. The engine was built by 
Hewes & Phillips, of Newark, N. J.. and is capable 
of furnishing 600 horse-power, It is a compound, the 
high-pressure cylinder being 24 inches in diameter, 
with 60-inch stroke, while the low-pressure cylinder 
is 4 inch with a similar stroke, The steam eyvlinders 
are jacketed The woodwork is black walnut. 
highly polished, and the finishings are of polished 
brass. The engine runs very smoothly and. satis 
factorily The engine room, 38 feet wide. 58 feet 
long, and 15 feet high, is finished in quartered oak, 
With a stained maple floor, The room is light and 
airy, and at night is illuminated by Edison inean 
descent electric lights. Under the engine room is 


one of Wheeler's improved surface condensers, con 


nected to the low-pressure cylinder by a 20-inch ex 
haust pipe. This condenser is supplied with con 
densing water from a head sufficiently great. so 
that the water after circulating through the tubes 
of condenser, passes to the tanks. This water be 


ing heated, and not contaminated with the exhaust 
steam, is very advantageously used in the bleachery 
and dye-house, thereby saving much fuel which 
would otherwise be necessary for heating the water 


required, The mill is equipped throughout with all 





the latest improvements 
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Machinists’ Supplies and Iron, 





New York. Feb. 9th, 1889 
Iron—American Pig.—Southern competition has 
resulted in a reduction of standard prices for Grey 





Forge by the Thomas Iron Co., and although there 
has been no general change in quotations, prices 
very much lower than quoted have been generally 
accepted. We quote Standard Lehigh, No. 1 X 
Foundry, $17 to $18; No. 2, $16 to $16.50; Grey 
Forge, $15 to $15.25 
als at, 
+* WAN TED# 


** Situation and Help” Advertisements only insertea 
under this head. Rate 30 cents a line for each inser- 
‘ton. About seven words make a line. Copy shoud 
he sent to reach us not later than Saturday morning 
for the ensuing we ek’ s issue 


Wanted—See bottom of third column, page 11 
First-class lathe hand wants position. Address 
Box 68, AMERICAN MACHINIST 
Wanted—Position as pattern maker to work under 
instructions. Address Box 66, AM. MACHINIST 
Wanted—By a practical machinery pattern maker, 
position as foreman sox 819, Hartford, Conn 
Wanted—Machine shop foreman; principal work 
marine engines ; state age, nativity, experience, and 
salary expected. Machine shop, AM. MACHINIST. 
Machinist desires situation; 14 years’ experience 
in erecting and repairing paper-making machinery ; 
references \ddress Box 67, AMERICAN MACHINIST. 
Young man, college graduate, with some shop ex 
perience, desires position in drawing room ; 2 years 
in this country. K. K., AMERICAN MACHINIST 


Wanted—By practical pattern maker and drafts 
man, position as foreman pattern maker. 8S. K., 
AMERICAN MACHINIST. 


Wanted—Tool maker ; competent man on tapand 
die work ; must be well recommended. To the right 
man we offer steady employment and good wages 
Address Ohio Brass, AMERICAN MACHINIST 

Wanted—To make arrangements with a good 
house to travel with steam goods and special sup 
plies: have had 14 years’ experience ; East or West; 
best of references. Address M., AM. MACHINIST. 

Situation wanted by a designer of tools and auto 
matic machinery ; also a practical mechanic, or as 
manager with some enterprising manufacturing con 
cern. Address ©. P. B., AMERICAN MACHINIST 

Wanted —By a first-class machinist, position as 
foreman, where ability will count; experienced at 
heavy hydrostatic machinery, marine, stationary 
and blowing engines: good draftsman: can handle 
men to best advantage ; heavy work preferred. Ad 
dress Competent, AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS of 


tdvertisements will be inserted under this head at 
> cents ner line, each insertion. 


Crescent Boiler Tube Expander; second to none ; 
price inreach of all. Crescent Mfg. Co., Cleveland, O. 
The Crescent Link Belt Coupling ; something 
sample free, Crescent Mfg. Co., Cleveland, O 

Machinists.—Increase your income without capi 
tal or risk. See page 10, column 1 

Light and fine 
Catalogue for stamp. E. 

August ©, Christensen, 24 State St., N.Y. aa 
ing engineer for hydr. and pumping machinery, ete. 

Punches, Dies and special machinery built al r. 
C. F. Langston & Co., 70 N. 4th St., Phila., Pa. 

The patent on scale formeasuring pipe and fittings, 
as shown in AMERICAN MACHINIST, Jan. 24, is for 
sale. W. L. Cheney, Hartford, Conn. 

Wanted—Two or three steam specialties to handle 
exclusively, by party who will give them his whole 
attention. Address Specialties, AM. MACHINIST, 

Roper’s Engineer’s Handy-book, the best book ever 
yublished for Engineers. Post free, $3.50. Se me for 
ist. Thos. Ordish, 1723 8. 7th st., Phila., Ps 

How to remove and prevent se ale insteam bolle ‘Ts 


new 


machinery to order; Foot L wine 
©, Chase, Newark, N. 


at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa 

Wanted—To buy second-hand lathes, planers and 
shapers of nt sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, 0. 

The owners of Patents for the manufacture of 


improved Cast-iron Pulleys by a method that re 
duces the cost 40°, below present processes, propose 
to license a few parties to manufacture. Correspond 
ence solicited, Address ** Pulley’? Am. MACHINIST. 


A ys TOOL 














and Uattern Makers, increase your 


ptEMNELLY’s S PATENT PROTRACTOR. 
achinists, T Mak 

In cme, Sond tox ” a ont Circular 
shop. Sent by mail for $1.00 
Jigs, Gauges, ete. 


Avents wanted in every 
Patented Articles, Special Tools, 


KENNELLY & CAIN, 
CRESCENT Toot Works 
Bridgeport, Conn. 


, LOUGH’S PATENT 
| as DUPLEX CUTTER 


Box 1741. 





£ | . For cutting the teeth of gears; one 
y | Cutter cuts a pitch from 18 teeth to 
at | @ rack inclusive. 
:* | Send for descriptive circular 
\ i | -» ~ and price list. 
q R. M. CLOUGH, 


MERIDEN, CONN. 


AMERICAN 


MACHINIST Fersruary 14, 1889 





RADLEY’S UPRIGH? 


CUSHIONED 


HELVE 
HAMMER 


,, Com binesthe bestele- 
ments essential in a 
first-class Hammer. 

Has more good poiats, 
om does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer iu the 
world. 


HEATING 
FORGES, 


With a manufactur- 
ing experience of over 
half a century, we 
S recommend these 
machines to be the 









BRADLEY’ Ss 


best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
coal or coke. Indig. 
pensabiein all shops t 
keep Bradley’ 's Cushioned Ham- 
mers and men fully emploved 
and reduces cost of production. 








Pat. Aug. 30, 1887. 
BRADLEY3&CO.f} 
SYRACUSE,N.Y. & 
98 Sudbury St., Boston, Mass. 

63 Murray St., New York, 





THE HUSSEY :-RE-HEATER 
and STEAM PLANT IMPROVEMENT C0, 


A. S. HATCH, President, 
Ss. D. eens Gen’! Man’g’ gl 


15 Cortlandt 
Street, 
NEW YORK 





Engineering, Steamfitting, and Sestak 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 
Heat, 


TANITE 


EMERY WHEELS and MACHINE SHOPS 
CRINDING MACHINES. For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE C0., PA. 


Or H. A. ROGERS, 19 John $t, X.Y 
Bridgenort, Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 





FOR SAW MILLS 
FOUNDRIES AND 








CONN. 














37 & 561 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES. &c. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 










ISOSCERReErEces 





95 & 97 LIBERTY ST., 
NEW YORK. 


GEO. F. BLAKE MANF’G CO. 


RB Vi.Bess rE VERY vamery 





111 FEDERAL ST., 
BOSTON 











THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia. 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 








tai ee —— 


SEND FoR 


SIX SPINDLE AUTOMATIC DRILL PRESS. 


This Machine is especially designed for the use of manufacturers of light hardware. 
It drills holes to inch indiameter. Each spindle is entirely independent, and may be stopped 
to change or sharpen the drill without stopping the machine or interfering with the other 
drills. The feed is automatic, can be set to feed any depth of hole, and when through its 
work is released and the drill returns to its place, ready for the operator to change the work 
and start it again. Address 


THE HENDEY MACHINE CO., TORRINGTON, CONN. 


IT PAYS TO USE THE BEST. 


That is why CRESCENT. EXTRA STEEL is found in so many well managed shops 
where results are closely watched 
For general machine shop tools and dies it is the most satisfactory steel you can get anywhere 


MILLER, METCALF & PARKIN, 
ILLS. PITTSBURGH, PA. NEW YORK, WN. Y 


Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES f 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, 0.2 


OUR SPECIALTIES, 8, 12, 14 and 18 inch ti 


aa STEPHENS’ PATENT VISES. 


aos CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


CATALOGUE, 








CHICAGO, 













FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. Made 
in 2, 234, 344, 414, 544, and 6% inch width of jaw. 
Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


DAVIDSON IMPROVED STEAM PUMP. 
Davioson Steam Pump Company. 


WARRANTED B EST PU M 7 MADE FOR ALL, 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 

South roth St., 


GUILD & GARRISON, sex. 220. 


* Bullders of Steam Pumps, Vacuum Pumps, Vacuum tee Ml Filter-press Pumps, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 





THE M.T. 


MANUFACTURED BY 

















Kent Ave. and | 
| 

















“Ss ” 
root taine) My | fare Se 'Y PAT OROP PRESS 
Swings matic Cross NEW HAVEN 
i A Liat. ae See BEECHER & PECK, CONN. 
L “LA THE |e P PORGINGS °: IRON, 
0 0 OR STEEL 
BEECHER & PECK, NEW HAVEN CONN. 
ceca sere] BE [pen 
1 
Miter machinery. Dodge Independence 





Seneca Falls Mig Co. 687 Water St., Seneca Falls, N.Y 


lron Foundry of 1. Shriver & Co., 





Wood Split Pulleys, 


mt Lighter than Iron. 
eee Creator traction than Iron, 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


COOKE & CO., Sales Agents, 


22 Cortlandt St., New York. 






Shafting, Hangers, Engines, Boilers, Etc. 


Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 





Write for prices, mentioning this paper. 


BETTS MACHINE COM 
WILMINGTON, DEL., 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. 


Files and Rasps 


I. 


9 


OF EVERY VARIETY, INCLUDING THEIR 
TRADR 
EXTRA FINE. 


FOR FINE TOOL MAKERS, JEWELERS, 


BILVERSMITHS, WATCHMARERS, ETC. 





= 


0) 

24 

- 

Quy 

— 

=| 

: as 
» INOS: s.css 
2 Price. ... 

Capacity . 


THE “VOLUNTEER” 
UP-DROP,- SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. 
GLE OR DOUBLE CONNECTION. 


LUBRICATORS FOR SIN- 


PRICE LIST. 





veel Loa [ 2 | 8 
...| $10.00 | $12.00 | $15.GO° 
3 pt. $pt. | Fpt. 











"NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. 


SOLE MANUFACTURERS, 





HOWE, BROWN r CO., Limited, 


ESTABLISHED i859. 
Formerly HUSSEY, HOWE & CO., Limited. 
PITTSBURGH, PA. 


Manufacturers of ot kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 


BRANCH OFFICES: Boston, !27 Oliver St. 


New York, !2 Cliff St. 


Chicago, !71 La Salle St. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 9. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 
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LECOUNT’S 
NEW EXPANDING 


Amateur’s Size, 





MAN ID REL. 


Machinist's Size, 





Taking anything from H a hid PRICE. 
§ to 1 inch inclusive. 2 1 “we 4a 
PHGGs. Seka ae soteess $5.00 8..... 1% ‘2 18 
a 4(with screws)2 “3 ‘ 82 

Patented Dec. 25, 1877. 5 “ ‘ 3 “4 ss 14 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 











Send dee aw New / Catalogue. 


HALL STEAM PUMP CO,, 
91 Liberty St., New York. 








Boiler and 








Pump Combined Fire aes. 
THE VOLKER & FELTHOUSEN MFG.CO. )iaiapemme 
MANUFACTURERS OF Factory 
pope We \ AVPUH ANIL 77 by 









A. Aller, New York; Walworth Consireciion none Supply Co., Boston; 
Henry I. Snell, Philadelphia; Thos. J qe kh Shaw, 
Kendall & Co., Toledo ; The George Worthington Co., Cleveland; 


Goulds & Austin, Chicago ; gg A oa Machinery Ce 
res CoL; Sheriff & Ashworth ttebu 4 Joe. Baur, 
Mar ich.; Jas. Jenks, Detroit, Wickes EF ne naw 


Adolph T h Leite It, Grand Rapids; E. F. Osborne & Co., "sts Paul inn 

Rundle, Spence & Co., waukee; Joshua Hendy Machine ‘Works 
San Franc isco, Flynn ‘& Emric h, Baltimore; Forbes, Liddell & Co., 
Montgomery, Ala ; Bailey & Le bby, Charles ston, 8.C :Pond En mer 
O. BL Goodwin, Norfo ev ; 








ing Co., St: Louis and | poche City ; 
Columbus Supply C »., Columbus, O.; C. 8. Leeds & Co., Geuee lis 
H. D. Coleman, New Orleans 

FINE —— DIES, REAMERS, ETc. 








JUST PUBLISHED. 


THE 


STEAM-BOILER CATECHISM 


A PRACTICAL BOOK 
FOR 
Steam Engineers, and for Firemen, Own- 
ers and Makers of Boilers of any kinu. 
Covering the Properties of Ste am and of Fuels and 
the Theory and Practice of Designing. Con- 


structing, Setting, Sonmaatine. Test- 
ing, Firing and Repairing. 


By ROBERT GRIMSHAW, M. E, 


Price, postpaid, Two Dollars. 


D. VAN NOSTRAND CO., Publishers, 


23 Murray and 27 Warren Sts., New York, 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








noors’ NEW ACME HAND- BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 
Roots’ Foundry Blbwers, Gas Exhausters, etc. 
S$. S. TOWNSEND, Gon. Act.) 22 CORTLANDT ST., 
COOKE & C0,, Selling Agts,, NEW YORK. 


In Writing, Please Mention This Paper. 





BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C0 


(Formeriy of Beau 
dry’s Upright Powe: 
Hammer,) 


Sole Manufacturers, 
Also manufacturers of 
HARD C\AL HEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass, 











The Engineer's Handy-Book. 


By STEPHEN ROPER, Engineer. 
One hundred and ninety-five illustrations. 
hundred and ninety pages. 
This Book treats on every branch of 


STEAM ENGINEERING 
AND STEAM- Swern’ OF EVERY — 
In use at the present da 
CONDENSING, NON-OONDENSING SIMPLE, and COMPOUND, 
For Whatever Purpose Employed, whether for En- 
gineering, Manufacturing, umping. Locomotion, 
Mining, Hoisting, or Propulsion, andis more fully 
illustrated than any other work ever heretofore 
published on the same subject. Price. $3.50. 
For Sale by all Booksellers. 
EDWARD MEEKS, Publisher, 
No, 1012 Walnut St., - Philadelphia, Pa, 


Six 
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FOR SALE 2nd Hanp—Goop CONDITION, 
3 AUTO. BOLT MACHINES, 
No. 3 Hartford. 
1 MONOGRAM BLOWER. 
No. 7 Sturtevant. 
STEAM PUMP. 
Stevens Pat. Hoe Bldr. 
Adjustable from 3’ to 30’. 
R. HOEK & COxrcs, 
504 Crand Street, NEW YORK, 


1 12”x6"x30” 


stroke 





UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 





No. O.—Bench Grinder, 34 in. Arbor. 
Takes wheels to 12 in. diameter. 

Adapted to light grinding, 
for wood working purposes, moulding Cut- 


ters, Bits, Saws, &c., &e. 


such as tools 








Hand and Lathe Diamond Tools for dress- 


ing and shaping the faces of Emery or 
Corundum Wheels, 


TO 


CIVIL, MECHANICAL & MINING ENGINEERS, 
ARCHITECTS, BUILDERS, MANUFACTURERS, te., &¢ 


Our COMPLETE CATALOGUE of SCIENTIFIC and INDUSTRIAL 
WORKS will be sent FREE by Mail on application. 


JOHN WILEY & SONS, Astor Place, 
NEW YORK. 








HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 


810 Walnut St., Philadelphia. 


tr Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues anc 


Circulars, the whole covering every brane h of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 





JONES & ROGERS, 


6 WEST 4TH ST., CINCINNATI, 0. 
CONSULTING ENGINEERS. 


FRICTION CLUTCH 
PULLEYS. 


Shop-Rights For Sale. a ASAE 
SEND FOR PRICE LIST. SEND FOR 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’ way, N.Y. 


Designer and Contractor 1Or Hydraulic P'ant for Boiler 


LICHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and (ther Labor-Saving Tools, Sond ior Price List, 
For the reason that if you are 
liquids by steam power, we wish to call NEW PULSOMETER, 
your attention to the 
More Efficient, Simple, Durable, and more E ongmical, ppoth as to running 
expenses and repairs, than any other Stea um 
Prices, and hundreds of A-1 Testimonials, Mailed Free, 
PULSOMETER STEAM PUMP CoO., 120 LIBERTY ST., N. Ys 
Machine Work 
acniné Works, 
Manufacturers of 
Ojjice and Works, 
FITCHBURG, 
MASS. 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 
interested in raising water or other 
THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
Call or write for our new 96 page Illustrated Descriptive Book pln ang he Particulars, Reduced Net 
METAL-WORKING 
13 to 24 Main Street, 
CATALOGUE 











(F2.) 


Ve never sleep. 





DELAFIELD'S PAT. SAW CLAMP 








Waking, Bridge Building, Goods Sheds and Warehouses 
Cranes of all Descriptions. Hydraulic orging, Flanging, 
Bending, Armor and Gun Presses, ete. 
With Saw for Cutting Metals. Saves all the broken hack saw 
MONTGOMERY & Co blades. In use over two years, in all parts of the country. 
°9 The new Clamps have the edges beveled that hold the saw, 


Free by mail for 50 cents. Extra blades, 1-! 
70c. per doz; lin. wide, Stubs, 35¢. each. 


NOROTON MFG 


2 in. wide, 7c. each. 
Free by mail. 


- WORKS, NOROTON, CONN, 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue 


Fourteen Cents. 
Worcester, Mass. 


W. C. YOUNG &C "9 Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








ORTHINCTON 
PUMPINC 
MACHINER 


HEenRY R. WORTHINGTON, 
NEW YORK, 
BOSTON PHILADELPHIA 


(300 pages) mailed on receipt cf 













BEST PLANE IN THE WORLD. 

















The Gage Tool Co.’s Self-Setting Plane, CHICAGO ST.LOUIS SAN FRANCISCO 
New Madrid, Mo., Aug, 27, ’88 as 

Gage Tool Co., Vineland, N, J. a 
The planes received O. kh. Have tried them thoroughly = 

on hard yellow pine and on cy) ress knots, which | think are e& so 
equal to hemlock, This morning, after jointing the edge of es 
a very hard 1 1-4 inch yellow pine board, with a great deal “x tc 
o¢ resin in it, ltook the iron of my Fore Plane and shaved ee 
myself with it, without putting it on the oil stone or sharpe n Za 
ing itin any manner. ‘his was done in the pre SENCE 8 = — 
(three) witnesses, and if any one wishes verification of th is, Lo 
let them send notary’s fee and I will make sath to same, we 
Gro, H. GLOVER, Contractor and Builder, a 

ASK DEALERS FOR THEM. | 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands o 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


ss ’T HR AN”: aii: aime = sig 








A VALUABLE BOOK FOR EVERY STEAM USEP > BA 
AND ENGINEER. | [ 0 W f 
THE BABCOCK & WILCOX COMPAR, is the simplest 
MANUFACTURERS OF H EA TE R 
on the system, 


WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


THOS. H. DALLETT § C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses. 
Special Machinery 
SEND FOR CATALOGUE. 


Has Straight Tubes 


With reliable Hon ye 
for expansion, and will 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 


With same Feet of Heat 
ing Surface and 


Wear the Longest 


Send for description and 
—— of Boilers and 
Feed Water Heaters, to 


Bridgeport Boiler Work 
Bridgeport, Conn. 

Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 























0 sek Sterling Emery Wheel Co., 

3 4 

o 4 Bw Factory, West Sterling, Mas. 

= NEW >= 5 3 Office, 17 Dey Street, New York. 
= 

m STANDARD so? 5 2 Our Wheels for Machine Shop 

= oo oe Se Work and Tool Grinding 

2 PUNCHES. 2 Superior to all others. 

0 mm = g - Send for Catalogue just published. 

fe “Go # Chicago Office, 41 South Canal St., Chicago, 1) 





THE BEST 
Non-Conducting Covering for 
Steam Pipe and Boilers. 
The only genuine Fossil Meal. Sold 
in bags of 110 Ibs. each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co, 48 Cedar St, N. Y. 


A. GIESE, Sole Proprietor. y C. 


J.A. FAY & Cc 0 0a DOA. 2UM MP V ALVES| 
WOOD-WORKING MACHINERY] }*2: aheceria 


noineering Co. 
Embraces nearly 400 Machines for <5 Fone dh; — St. Lo uis.M oe ag 
PLANING & MATCHING 


Surfacing, Moulding, Tevoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 



















RILLING MACHINES are our specialty. We 
epend on quality of workmanship, superior 
esign, handy adjustment, and _ filling the 
equirements, for LIGHT, QUICK DRILLING, to 
ecommend our tools. Enterprising (?) tool builders, 
ecognizing merit, copied our designs, or by 
ngeniously worded announcements attempted 
ndirectly to appropriate our trade-mark, 


‘“SENSITIYE.” 


ately we add a patented improvement to our 
ine of one, two, three and four spindle drills and 
eave the making of the old drills to competitors. 
arge driving pulleys, variable speeds, and a 
ong endless belt, with tightener, to drive all 
pindles, are the features peculiar to this ncw 
tyle of drill. Buy the best, from THE DWIGHT 
LATE MACHINE CO,, Hartford, Ct. Catalogue free, 


Band, Scroll and Cir« cular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
= All of the highest standard of excel- L 


me’ lence. 


W H. DOANE, Pres, D. L, LYON, Sec'y. 








SMOOTH EXHAUST TUMBLING BARRELS. 


INSIDE & OUT, - 








OUR 


sew GATALOGUE OF T0018 


And Supplies sent free to any address on neseigs of ten ; 
Cents in stamps Y tor postage. =o 


Chas. A. Strelinger & Co, ,W92" Detroit Mich. 
PATENT 


MANUFACTURERS, 


> WATERBURY, CT. 


afl * 
i Send for Circular. 








THOMAS P SIMPSON, Washington, 
D. a>, No atty’s fee until Patent ob- 
Write for loventor’s Guida 


Fereprvary 14, 18% 





Henderson Bros. 





Can be Used in any Hollow 
Spindle Lathe. 


WIRE STRAIGHTENER. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. fi 
Machines or information, address \ 


RRRAMAVAAAAAAVAAV 





the manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 


Manufactured by 
INS-GIBBONS MFG. CO. 


| 20So. 2nd St., St. Louis, Mo. 


Automatic Wire Straightening) ,9) 
and Cutting Machinery, | 





ACHINER 
For heduciug and Pointing Wire, 











WORCESTER, 
MASS. 


BAILEY’ S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise pre- 
vent it from melting. Cap is readily removable, permitting free inspection. 
Highly recommended by the chief Boiler Insurance Companies of Great 
Britain, over 150,000 being sold in Europe since first introduced, with in- 
cre asing sales. Also by the U. 8S. Board of Supervising Inspectors of Vessels 
at W: ashington ; by Prof. R. H. Thurston, and many other eminent expert en- 
gineers, also rs vilwi ay master mechanics, as superior to any now in use, and 
filling all requirements 


GEO. VAN WAGENEN, Sole American Licensee anc Manufacturer. 


(2 Llustrated Pamphlets on Application. 


Quick Action Vises. 








aS WYMAN & GORDON, 





233 West Street, New York City- 





WESTCOTT CHOGK GO, rms Ouida Sam Enyin & Foundry, OMEIDA, 1, 


Manufacturers of all kinds 


LATHE AxvD DRILL 


Under Westcott’s Patent. 

Capacity Little Giant Improved. | 

No. 00 peceutend holds0 to % inch. 
esta ees ~ £0) * 1 
Dinas - ae we « 


Pence & GO a 


Send for mindy SB SS SABES | 


Pee pias ee THE HORTON = LATHE CHUCK 


PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 


Re FITTINGS. 
=e ill Vault Elevators, 
a Ns TTT ’ 
| rm &o. &e 


iWatson & Stillman 


204-210 E. 43dSt., N.¥ 


op CHUCKS 


SO” rire us For prices. 
THE HOGGSON & PETTIS MFG. C0. 


Est. 1849. NEW HAVEN, CONN. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex 
amine. Ask at your dealers or write us fo) 
particulars. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 





WEST COTTS 
wt AMT 
























Manufactured by 





THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 


A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent fre 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 

















EMERY AND CORUNDUM WHEELS. ! 


Emery Wheel Machinery and Flint Paper. 








| 
| 





Write for Circular. 


GRAPHITE 











LUBRICATING GREASE. 


Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


Send for Illustrated Circulars. 
JERSEY CITY, N. J. 





All goods manufactured by us are guaranteed to give satis- 
faction, Give them a trial on their merits. 


Springfield Glue and Emery Wheel Co., springfield, Mass. 











Save Money by Using 
Nicholson’s Patent Expanding Lathe Mandrels 


Set of 8 Mandrels takes 
from 1” to 7”. 








LACKAWANNA 
GREASE CUP 


Will Save its Costin Oh 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 


UNIVERSAL RADIAL 
VENTS DRIPPING AND SPATTER- 


ING RADIAL DRILLING MACHINES 


At SENT CR RRCERTION an ===. THREE DESIGNS, SIX SIZES 
most FEREECT REGUL ated and I) _ EMBODY vil DESIRABLE. FEATURES 


diel nenhe™ PRICES 450 26 UPHARD 
prtS°UNIVERSAL RADIAL DRILL CO 
_ CINCINNATI. ©O.U.S.A. 


lubrie atic m_ of mae shies ry. Works 


equally wellin every possible position 
ALL STYLES WITH 


Lackawanna Lubricating Co;, 
Latest Designs and Improvements. 


WILKES-BARRE 
PENN’A. 








——) 
y as 
i = aot 











41 Coal Exchange, Scranton, Pa. 


SCROLL SAWS 








THE For cuts and prices, address, 
FLEETWOOD & DEXTER BICKFORD DRILL 0 
ARE THE BEST. Front & Pike Sts., CINCINNATI, 0. 








ENERGY MFG. CO., 
1116 South 16th St., 
PHILA., PA. 


Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
etc. Two sizes of Center 
Grinders, for small and large 
lathes. Will true up centers 
quicker than any other de 
vice. Send for descriptive 
circular of specialties. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINCTON, DEL., U.S. A. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 

North Adams, Mass. 


PORTABLE CYLINDER BORING MACHINE. 


For boring IN THEIR PRESENT POSITIONS all makes aud sizes 
of Steam Engine Cylinders, Pumps, Steam Hammers, 
Air Compressors, Mining and Hoisting Engines, Heavy 
Housings, Large Wheels, &c. Machines made any size 
required. 


PEDRICK & AYER, 


1025 Hamilton St., Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE SOMPANY, Now Bedford, ta 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





cold and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









PAT'D JUNE 14 1887 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 


clipped pipe, in close cotls and corners that cannot be reached with other wrenches. Made entirely of 


d-op forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. 


180 WILLIAM ST., NEW YORK. 


co. 
325 DEARBORN ST., CHICAGO. 





CURTIS & CURTIS, 


Successors to FORBES & CURTIS,’ 
66 JOHN ST., Bridgeport, Ct., U.S.A. 


MANUFACTURERS OF 


Mi) The Forbes Pat. Die Stock, 


Pipe Cuties . and Threading 
Machine, etc. 

A portable cutting and thread- 
ing machine with ich one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 


uM} Send for Illustrated Catalogue. 


wooD- D- WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and ‘( ‘abinet 
Factories, Cabinet W orks 
and General W ood Work: 
ing. Send Stamp for illus- 
trated ( atalogue to 


Rollstone Machine Co, 
45 WATER ST., 
Fitchburg, Mass. 














———— 
NGINE Lathes, Hand Lathes, Foot Lathes, U right D 
E’ and Milling Machines. Agents, MANNIN @ AXWELT 
& MOORE, 111 LiseRTY STREET, NEW YORK. 





THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 








+ COMPLETE STEAM PUMP * 
[ S' ONLY SEVEN DOLLARS 
DEMAND THIS\ PUMP 
(eo) em O16) =| 
DEALER 


OR WRITE 
TO US FOR PRICES. 
InN DUZEN’S PATENT 


VAN DIUy Aan sal ae 


SOLE MAKERS 
INCINNATI, 





ee 
ee | 





American Standard Gauge & Tool Works, Wilmington, Del 


Makers of Implements for Standard Measurements. 





Flat Bar Gauge. 


Crescent Gauge. 


JAS. A, TAYLOR & CO. 


PATENT PERFORATED 


PLANER BELTING. 








PrREVENTs AIR CusHions. Guaranteed for work on 
Sipe Currers and the CyLinpErs Of Pl.ANERS. 


CHAS. A. SCHIEREN & CO., (Manuf’rs.) 


45-51 FERRY ST., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL ST., BOSTON. 
226 NORTH THIRD ST., PHIITA, 





“Eclipse Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
= sive, simple in construc- 
tio Cuts and screws pipes 
Vy io » 2-inch. Easily carried 

as ut, aeseeeeemnmnienenens 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 
machines 
Jor cutting 
4 age 
PIPE S, with which one man can 
easily cut off and thread b-in¢ Thife. 
No. 2 Cuts and Screws 2% to gin. 
No. 2. : 24% tobin 
It will fay you to write us for 
particulars. 
PANCOAST & MAULE, 
(Mention this paper.) Philadelphia. 
Bae We also build Power Machines. 


CARY & MOEN CO. 


Ain altel yy 
ELSPRINGS. New 








ATTN 
ABYVUR INNS SI 


~ 


. TEL \ WIRE of erv pes 







P. BLAISDELL & CO. 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 








DRILL PRESSES. 
BICYCLES, 














NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


1 Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc. 














Machinists Tools, 


Patent Friction Pulleys, 


Water St., Corner Ledge, 
WORCESTER, - 





MASS, 


GAGE MACHINE WORKS. 
Waterford, N.Y 


Manuf’r’s of 


FOX, TURRET 


AND 


SpeedLathes 


= tl. i 
ee: AND 


om Brass Finishers 











L. W. Pond Machine Co. 


Monae turers of and 
Dealers in 


A 
lron Working Machiaery. =i 
Improved Iron 
P tanere a spe- — 
cialty. Feed, pat 
ented Feb. 9, 1886 
Belt Shifter, pat 
ented Nov.2, 1886, 


140 Union St., 


D, SAUNDERS’ SONS, 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 
Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 














WN NUS AUEZA WN VW 29) ENV 7 
wen BLOWERS, EXHAUSTERS, - © 
HEATING FURNACES. ““ 

HAND BLOWERS, BLACKSMITH DRILLS. 











Machine Tools. 7 


26” 36”, 42 and 56” PLANERS. 
er ° 20” and 27 LATHES. 


Catalogue, Dining and Prices upon Appatin. 


G.A.GRAY CO, © 


477, 479, 481 
SYCAMORE STREET, 
CINCINNATI. OHIO. 


FORGING AND WELDING BY PETRO PETROLEUM AIR BLAST FIRES. 


THE AERATED ED FUEL COMPANY, 
J.H. BULLARD, GENERAL MANAGER. SPRINGFIELD, MASS. 


REPRESENTED BY 
W. S. COLLINS, 171 B’way, N. Y. (Suite 24). HARRIS & COWDERY, Ashtabula, Ohio. Nl 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. J.C. HOWES, Kansas City, Mo. ml 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, Ill., and St. Louis, Mo. ; 
CHILION JONES, Gananoque, Canada. DUNKIRK ENGINEERING C4., Dunkirk, N.Y. 
BRADLEY & COMPANY, Syracuse, N. Y. J. M. DAVIDSON, Columbus, ‘Ohio. 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 


means Melting Furnace. 
IF YOU ARE SEND FOR PAMPHLET No 
INTERESTED IN 2 FOINVENTORS 
J. B. CHAMBERLAIN, SOLICITOR oF PATENTS. 500 51n ST. WASHINGTON, D.C. 


ANDREW GRAY, Pres. W. H. Hollis, Treas. 




















P °L8,'S AlN vd 








E. P. MONROE, Gen’! Manager. 


U.S. METALLIC PACKING CO. 


Philadelphia, Pa. 
OFFICE, 133 8. 4th St. WORKS, 435 N. Broad St, 
ae Paehines in use on Locomotives, Stationary 


SHAPING MIAGHINES 


HUGO BILGRAM, 
FOR HAND AND POWER. 


440 N. 12th St., Phila., Pa 
6’’, 8” and 10” Stroke. 


rie ti of all kinds of 
Adapted to All Classes of Work 


SMACHINERY, 
to their Capacity. 















Special facilities for Accurate 


Bevel Gears cut theoret- 


ically Correct. Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER. MASS. 








SHEPARD’S NEW $60 
SCREW-CUITING Foor LATHE. | 


Fo ot and Power Lathes, Drill Press- 
Scroll-saw Attachme nts, Chucks, 
Seades 21s, Twist Drills, Dogs, ¢ alipers, | 
ete. 
Lathes on trial. Lathes on aameei | 
Send for catalogue of Outtits | 
for Amateurs or Artisans. 








Address H. L.SHEPARD, Agent, 134 Z. Second St. , Cincinnat!, 0. 
SEND FOR CATALOCUE. 


BHSTER MACHINE SCREW CO. | 


PHAUHAA daa qaeddy 
STER, MASS! 














Manufacturers of 


eo $;—- Iron and Brass 
Working 


MACHINERY 


Wille BARKER & CO. CO., 





















































Send for 
Sail < ” se circulars and 140 & 142 E. Sixth St 
Ma x? 5 iL a MIE WLM al on ; prices Near Culvert, 
‘Bie er WE PEN PS | , 
lt | CINCINNATI, 0. 
, ETT, * ee Naval Size 10x34x 
os a S. TARR es = of ocpanh al. Constructors 144 in. Com 
i= Manufacturer of Se Blectrical, Architects. plete pocket 
“3 FINE TOOLS Meets Mining Builders book All 
: ) ~ =i ‘to Mechanics, practical prob- 
S= a Hydre iulie , Assayers. lems solved at 
ATHOL, MASS. fy “ bs Heating. Chemists. sight. Mailed 
— eg Sanitary. Scientists cei 
Senp Sramp For Futy List. Pry Military. Scientists, jon receipt of 





Students. \75 cents, 


Eula Ladudall i i }|&. 0, SMITH, No. 1 Broadway, N. Y. 


"WHEN YOU GET TIRED 


Of experimenting with reducing valves which don’t reduce, try 
the one manufactured by the 


MASON REGULATOR CO,., 


BOSTON, MASS. 

















Worcester, 4 
Mass. 





JENKINS BROS., AGENTS, 71 JOHN STREET, NEW YORK, 
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WILLIAM SELLERS & Co., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 18865. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONGK ALLS ara 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


| = oun and Shears, 


OVER 300 SIZES. 
ALSO 
Power Cushioned Hammer. 
~ Send for New Catalogue. = 





Hamilton 


OHIO, 










OME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of **ACME’’ 


Single & Double Automatic Boltcutters, 
Cutting from 8-8 in. to 6 in. diameter. 

Also SEPARATE HEADS and DIES. 

— Send for Catalogues and Discounts. 


P FIRST PREMIUM, CINCINNATI CENTENNIAL <_< 


STANDARD TOOL CO., 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Vitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
P Bro NZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


H Joormraniicurn D svracu 
Ef Ipsos | 


MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COTFIN & LEIGHTON, SYRACUSE, N. Y. 













PAT. DEC, 4, 1883, 
PAT. AUG. 25, 1888 











All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.JRADE MARKS 








SIMONDS ROLLING MACHINE CoO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


= STEEL BALLS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
8-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled, 

SAMPLES AND PRICKS ON APPLICATION, 


SIMONDS ROLLING MACHINE CO., Fitchburg, Mass 














IRWIN VEEDER, 
Expert and Solicitor of Patents. 


s™ yea: ae prscticnt experience in shops after receivi 
technical education and before entering the seacioe 


Rooms 309-11, 225 Dearborn Street, Chicago. 
» H, RAYMOND, OF COUNSEL. 


FAGLE 3 
ANVIL 


33 WO WORKS, 
Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 


ONAL 


BOLT 
' = A\ ey mY 
“THEBEST 


PRemium-at- EVERY - “5 Ae 
*— CATA LOGUES:ON-APPLICATION - 

S HEADERS. 

~ POINTERS 


j=i0) 
~3fi « col's UP OET TERY 











CARRIAGE: BOLT: MACHINERY < 





Send for Circulars, 


HOT & COLD AUTOMATIC NUT & WASHER TAPPERS 0! EVERY 





PR aM WIRE: ‘NAIL MACHINES 
ONLY PECIALI 

Face & Steel FURNISHING-COMPL ETE: PLANTS 

Horn. Better 

tha any tne ONAL MACHINERY Co 

Full war- 





rantec and 
lower price, 








[Southwark Foundry ana Machine e Company 


__PHILADE LPHIA, 


PENNA. 














BOILERS. | BLOWING AND 
TANKS. | REVERSING 
STEAM | ENGINES. 

HAMMERS. | CENTRIFUGAL 
HEAVY | PUMPS. 

CASTINGS. | metas _| STEAMPUMPS 





SOLE MAKERS OF 


PORTER-ALLEN AUTOMATIC ENGINE. 
uien ECONOMY. DURABILITY. CLOSE REGULATION 


BEMENT, MILES & C0, 


ait ae se etA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC, 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained, Sensitive Governor. 
Balanced Valve. High Speed, 
Stationary Oilers. Best Economy. 



















Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. €0., 


BUFFALO, N. Y. 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 
CYLINDER SIGHT 


PATENT OILER FEED CUPS. 


Government Regulation 


POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., °**°°rinisters, ““° 


FINISHERS, 
211 Race Street, Philadelphia, Pa, 
1888 CATALOGUE FREE ON APPLICATION. 



















ete 












x e 

3 3 Section of Cop np -Wire- Sewed Light Double Belting. speci: ally adapte d to use on cone 
§ pulle sandother hard places. Manufactured by the PAGE BELTING CO., Concord, 
rie S"- - Also manufacturers of Staple and Special Grades of Leather Belting, the 
4kERe LES ‘PATNA BRAND”? Lacing, and the “HERCULES”? Lacing. Send for Catalogue No.2. 

— - Friction Cluteh Ful n> saga td 
ute es, B® Measuring Machine, 
HOISTING ENGINES, The only micrometer 
that will not lose its 

ELEVATORS, accuracy by wear. 

STEAM AND BELT POWER. Satisfaction Guaranteed, 
He mira granimaced SYRACUSE 


THE D. FRISBIE COMPANY, 
114 LIBERTY STREET, NEW YORK. 


SIMPSON 5 CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
rand grease from the ex- 
’ haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects th 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 

KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pa., 
Or ARTHUR APPLETON, an Agent, 45 Cortlandt Street, N. Y. 


TWIST DRILL CO. 
Syracuse, N. Y. 


KORTING GAS 
ENGINE. 


1 to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 




















THE 
BROWNELL 
ANTI-FRICTION 


=i) ep or Thrust Bearing 


FOR 





‘Tmproved Methods mean Increased Profits, 


INY ESTIGATE THE MERITS Or THE 


Open Side Iron Planers. 


Lathes, Drills, Worm 





Shafts of Elevators or Gattety yourself as tothe very great advan- 
Hoists, Jack § : tages of these open side machines over the 
Hoists, Jack Screws, Mill Hf large, costly and cumbersome t wo-post planers. 
Stones, Water Wheel and And do not lose sight of the fact that they 
Propeller Shafts, are acknowledged and guaranteed to be equal 
Bearings of all sizes made to to the smaller sizes of Planers of the regular 
order, and patent rights for style, in the performance of their class of work. 

sale by Write for facts, figures and phototypes. 
G. L. BROWNELL, |B DETRICK &HARVEY, Sanvsroxe"*st 
] BALTIMORE, MD. 

WORCESTER, MASS. , : 








Correspondence Solicited. 


under full guar- 
antee to every 







The RICHARDS @ a) OIL ENGINE. 


atStarted in: purchaser. 
a match NO BOILER. 
OVER 125 IN USE 
NO STEAM. IN N.Y. CITY. 
NO DANGER. CATALOGUES on 





APPLICATION. 


AORTING GAY 
EMINEGO, 


LIMITED. 


Fuel, Crude 
Petroleum or 
Kerosene. 





= Cheaper than 
all others. 











BINGHAMTON HYDRAULIC POWER co. 
AMTON, N. Y., U.S. A 


429, 431 & 433 Greenwich Street, 


Cor. Laight Street, NEW YORK CITY. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 
In Use, Over 1,000. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and ‘——— 
constructed for heavy and continuous duty at medium ZSFACT URS adi 
or high rotative speeds. Highest attainable Economy S°\MPROvED’S ; bf 

















in Steam Consumption and superior regulation guar- 

-« anteed. Self-contained Autonmtic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. ub Ih 

Illustrated Circulars, with various data as to practical 

Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. "Sean aa ENGINES — 


SALES AGENTS : W. a ~ SIMPSON, AS OORTLANDT STREET. ROBUIGON & CART, Saal Mina.” |B RIED 
KENSINOQTON ENCINE WORKS, LIMITED, PHILADELPHIA. UL 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. nee TAKEN, 


Tue ALBANY STEAM TRAP CO’s a. 


owe’ Oe 
BUCKET AND GRAVITATING 


TRAPS. 


fa Automatically drain the water of 
kac£® condensation irom HEATING COILS 
and return it to the boilers, whether 
the coils are above or below the water 
level in boiler, Joing away with pumps 
and other mechanical devices for such 
purposes, Send also for Circulars of 
« Blessing’s Renewable-Seat Stop and .. 
Check Valves, Pump Governors, and “= 


































Toor 
c COF- ENGINES, 
ow Pressure. 

Hynde Nsin Ge’ Ompouy 


TUBULAR BOILERS. 


HEAVY FLY WHEELS 
A sabe to 


pemee~ Nbany Stam Trap O0.52°5°7 ~~ Grevitting 

“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., : : : . 

ppp 29d and Walnut Sts. Branch Offce, 130 Washington 3, Eclipse Corliss Engine. FRICK COMPARY, Bul ( 


ers. WAYNESBORO, PA. 
OVER 25,000 ENGINES IN USE, NON-CONDENSING, 


a = CONDENSING COMPOUND. 
GUARANTEED percent’ tess Gas tian ANY acingthe same work | 40 TO 1,000 H.P. 


BALL AUTOMATIC CUT-OFF ENGINES,|:* 2m: 


haracterist f tl E icniite at tusien ene Cb theles © NEW YORK, 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. Sole Eastern Agents. 


1 








SIZES UP TO 
36 FT. DIA. RY 10 FT. FACF 














CHARLES R. VINCENT & CO., $95, Clintonst, Chicane, aa ‘ee — ! 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET.| WESTERN ACENT. ‘A GENUINE “CORLISS.” 









Manufacturers of From i to 10 Horse Power. eee > 4 


The iT MUNZER i) Just what is required for Butchers’ ~ MANUE 


pOTURER OF py ppovED 
Machinery, Printing Offices, Electric 
, ’ & ne ly ‘come . te foe cor VloS Sone ES} 
Also, for Steam Yachts and Launches*® 
Corliss gine, CATALOGUE FREE. abso ENG 
Send for Catalogue ‘ SLID IDE VALVE ENGINES 
RA CHETS, WRENCHES, DRILLS. 


ELMER E. CLINE;| 671770NARY BOILERS, 
LOWELL | ——— ‘co., 


5O and 52 Ely St., GENERAL MACHINERY, 
ALLIANCE, OHIO. IRON AND BRASS CASTINGS 


CURTIS RETURN ST ae oak 
N STEAM TRAP)" qm dlnmd Drill Cus | eos’ toes 


sure, automatically in- Sold at all Machinists’! Cor.CoRTLANDT& CHURCH ST. 
to the boiler, under of Supply Stores. 


"ecnaea ts | is TR ALMOND, | THE PORTER-HAMILTON, WESTON ENGINE CO. 


CURTIS REGULATOR C0. a PASEEED POST, &. v. 


The BEGKETT FOUNDRY &Mineverce-2” (UPRIGHT ENGINES AND BOILERS} [ROBERT \VHITEHIEE:, — sBURe, 














WoROCEST ‘Mass. 











For returning steam, 
condensed under res- 














BRoogLyy, N. Y. 








THE 
Boston, Mass. - ARMSTRON 
General Agencies: q ¢ 
109 Liberty St., N. Y. ENCINE. 
66 N. 4th St., Phila., Pa. CORRECT IN 
108 6th Ave., Chicago, Zl. Design, 
2108, 2dSt., Minneapolis, Minn, Workmanship 
and Price. 
5 to 75 H. P. 








of Second-Hand 


ACHINER 


Youngstown, Ohio 


ase LSS GL ti \ : = q ss oe _ 
” Dit = fy (. if j 
. ' ; 707 Market St., St. Louis, Mo, : . enh Se eT gee Sa 

Send for Circular No. 17. ‘The best Saaino | in pny for Heavy Work. 

MACHINERY lH HAND WILLIAM TOD & CO., | 
. 

16 in.x42 in, Planer, Bridgeport, new TEA y J 
20 in, x5 ft. P. & W good | 
22 in. x5 ft. - Hendey, new 














22in.xd ft. - Powell, 
24in.x6 ft. 65 Powell, 
ina ‘ ~ face Athe 2rton, Powell & H. & P. new. We have opened at 23 and TAKEN IN TRADE FOR NEW. 
f-8-10-12-15 in Cran 1apers. 10’’x 5 Engine Lathe F, FE. Reed 
Ss ory if Ss : y 
To a 25 Purchase St., Boston, ae teem tae. — Frontioe, shew) 
12 1-2 ft. K Lathe, 8. M. & Co. aw. |e : . ~ De ay SEPT! SEO, BUNO & MOFSC. 
sae ay ane = 4 "lin connection with Messrs. Chandler 16’’x 6’ Engine Lathe. Powell. 
13 in. x6 ft. es Ames, oie 16°'x 6 Engine Lathe, Blaisdell. 
14 in.xé ft. : Blaisdell, « land Farquhar of that city, a depot i6’’x11’ Engine Lathe, New Haven. 
ce ‘G m 7 eart, M.«C S ot 4 xe 20’'x &’ Engine Lathe, Powell. 
i5in-x6 and 8 ft. _ fede deat  |for the exhibition and sale of ourIm-| }>¥ “ 21x10’ Engine Lathe, Lathe & Morse, (new) 

“ “ e = mm “mn intuit 36''x10' Engine Lathe, Putn: Machine Co 
rom ee cnet f 12 ft, Bleledell. « |proved Engine Lathes, Shapers, Drill Gabinet favre: Lathe,  ‘Lodac, Davis & Co. (new) 
18 in. x8-10-12 ft. Different Makes, se > ‘4 a . ; 16°°x16"'x 3’ Planer, Lathe & Morse. 
Win.xsl0-l4ft. — “ Different Makes, « |Presses and Brass Working Machin 24’’x24’’x 6’ Planer Chamberlin 
20in. any length Bed ‘ Setdaapert, “ T : S © ENGINES from 15 to 400 Horse Power 26’’x26""x. 6’ Planer, a a 
#3 ia. Se ay i oa heavy, good. é ools, &c. We make a feature of Seters of Greet and bane ~~, 2 the 30''x30''x 8’ Planer, Bement 
28 in.x14-16 & 18ft. me ne Lathes, T. & S. a » e trade or the user. en or Catalogue. 86'/x36''x10° Planer, Whitcomb, (new). 

20 in, Drill wae “ |'Complete Engine Lathes, MILLS @GENERAL MACHINERY | 22x Planer, William Gleason 
=e 25 28 inch Drills Blaisdell, “ without char e for t t 1 a 15’ Stroke Shaper, Hendey. 
) as ; = Q6 val “to . rg ica . 
Pte ry 1. lel Radial Drill . es * 8 extra atrachnments, NEW YORK STORE, 46 Cortlandt St. ae ¢ pent Drill Be . a ? 
Cabinet Turret Lathe, Lodge, Davis & Co. “ Call and examine them. Cuts pal a nga a ae 
no. 2-4Screw Machine, Brown & Sharpe. “ . ’ TOMN Mel! LAREN Above 2d-hand tools are in first-class condition. 
i ~ + * Ld e o Ss ces ‘ sc ) s 
gma fades ylling Mrchine, tatr. with full descriptions, free. a I I « ace 44 N, Write for list giving prices and descriptions, 
No. 5 Brainard Al. ——— BUILDER OF——— We also carry much the largest stock 


CORLISS of New Mac bine Tools Tools in the country. 


ngs TLL, CLARKE & C0. 


Lincoln Pattern good order. 
SiEe cee “ott |LODGE, DAVIS & CO. 
our waste ene aeen 23 & 25 Purchase 8t., 
BOSTON 
E. P. BULLARD . Cullpressors 
62 COLLEGE PLACE & 72 WARREN ST., WORKS, Cincinnati, Ohio. Bromens [56 OLIVER STREET, 


NEW YORK. See Advertisement, Page 16 HOBOKEN, Me Je BOSTON, MASS. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 





STANDARD REFERENCE DISKS, 


For use in Setting Calipers, Testing Measuring Tools, and 
Reference for Sizes in Shop Practice. 


They are made of steel, hardened and accurately ground to size. 

Price of complete set (45 disks and 6 handles), $35. 

Single disks from 60 cts. to $1.50. Single handles from 45 to 
60 cts. 





Price List Mailed on Application, 


Western Agent, S. A. SMITH, 23 South Canal St., Chicago, I11. 


GLOTTING JW[ACcHINES 


i ti ™ 10 to 54 in. Stroke. New Patterns. 
= RAM GUIDE 


ADJUSTABLE WERTICALLY. 


Feed always takes place at upper end of stroke— 
never during cut. 


R) VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS, 


Hamilton, Ohio. 


































NEW YORE, - - - 96 Liberty St. 
PHILADELPHIA, - - 705 Arch St. 
CHICAGO, - - - - - 96 Lake St. 








“THE YALE 8 TOWNE MFG CO 


STAMFORD CONN 
“NEW YORK CHICAGO PHILA.BOSTON 


The Original Unvulcanized Packing 
CALLED THE STANDARD: 


Accept no packing as JENKINS PACKING unless 
\ stamped with our ‘* Trade Mark.”’ 
21 te tiated ST., Pp HILA 


JENKINS BROS, } isthe ERG i 
SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & CO., CINCINNATI, OHIO. 








Asit is the Packing by which 


\) all others are compared. 
)(( 9) 


PA 
os STANDARD 


AYE TRADE MARK % Gy 





1 JOHN STREET, N. Y. 
10 MILK STREET, BOSTON. 









5 2 inch Upright Drills. 25 ine a Reok Geared, 
24 
S 28, 82 and 40 inch Power Feed Drills. 
a 
Od 
= = 
a = 
mi / 
a= | 
i 
fa = 
i 
= 
- 
= 
2 





SHAPERS, 15” and 20’ Crank. 20’, 26’’, 32’ Geared. 
ENGINE LATHES, 17” ,19", 21", 24”, 27’, and 38”. 
(See advertisement, page 15.) 


E, E, GARVIN & v8, 


15 and 20 Inch Crank Shapers. 





E. GouLbD & Sernuaney: 
; NEWARK, N. J. 


Universai Milling Machine. 











Turns out 20 per cent. more work than any other. 
: -z0ps0 0} Sa1IN4ORNULM Jo SPUTH [Te 103 spooy, TeIsedg 


* “SITE pue sourgovyy Suri ‘sieuv[g ‘seqyey] ‘sjooy, 
S1904IN A UOIT PUY ,SySTUIQOVY JO SieInjoRsnuvyy 





Gear pea — Cutting, Milling 
and Index Drilling to Order, 


Nos. 139 to 143 CENTRE ST., NEW YORK, 





GEAR AND RACK CUTTING To ORDER, 








|THE PRATT & WHITNEY CO,, 


HARTFORD, CONN., 
Have reduced the Seiling Prices 


Machine Screw Taps & Combination Lathe Chucks, 


Send Specifications and ask for Terms. 


WESTERN BRANCH? 
100 W. Washington St., Chicago, Ills. 


THE BILLINGS AND SPENCER COM PANY, 


HARTFORD,CONN. 


MANUFACTURERS OF 
PURE COPPER COMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, 
STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE BOLTS. 








SSS SS SSIS 


SSS 












AND STEEL OF ALL DESCRIPTIONS. 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new A oe of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shup 500 long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; fre. 
proof two story pattern storage; blacksmith shop 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion. of raw materials, and a railfoad running 
through the machine shop for shipping. The whole 
plant is _ with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 ay St, N. Y. City, 
NEW SHOPS, Plainfield, W. 


For TRON and BRASS WORK. \ 
Illustrated Catalogue on application. 





oS. A, 


pplication. 


Lowell, Mass., 


. Cats, Photographs 


on & 





Manufacturer of ENGINE LATHES 


from 16 to 48 in. swi 
A and Prices turnishe 


init 


si i 


GEO. W. FIFIELD, 





J. M. 





ALLEN, Present. 


Gear Wheels and Gear Cutting.—I make ¢ to 


Wo. 


der, or cut teeth on g blanks sent tome. Of all kinds, Of B. FRA NKLIN, VICE-PRESIDENT. 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g.. Small cast g. Ready made brass g by mail at low 


F. B. ALLEN, Seconp Vicr-PREsIDENT. 
J. B. PIERCE, Secretary & TREASURER. 


price 3. Bevel g with perfect planed teeth. Hand Book on 
g,$1. Facilities c eng ete. ‘erms reasonable. Send for cat. 
co. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING MACHINES 


AND 


20 in. Drills a Specialty. 


Our 20 in. Drill is a heavy sub. 
stantial tool, made for service, has 
steei shafts and spindle. Gears and 
racks cut from the solid, and have all 
modern improvements, ‘are made by 
special machinery, and sold very low. 


Our Key-Seating Machine 
will save enough in 60 days’ use to o pay 
first cost ; no shop can afford to do 
without one. We have now ready for 
prompt shipment, both Key-Seat Ma- 
f chines and in. Drills. Send for Photo. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWHET MBIT CAUGE. 


J. WYKE&CO., 
Fine Machinists’ Tools -E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE @. A. Gray Co., 


477-481 SYCAMORE 8T., CINCINNATI, 0. 
See advertisement, page 18. 


PRATT & LETCHWORTH, 


PROPRIETORS 
% BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


The STILES PATENT DROP HAMMER, 


Manufactured by 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 


ALSO MAKERS OF 
STAMPING 


mmmse PRESSES: ana pies. 


Branch Office and Factory, 203, 206 & 207 CENTRE ST., 
200 p. Catalogue on application. NEW YORK CITY. 


Manufacturer 











. <P 


PUNCHING 











Bv.M.CARPENTER Bo 
PAWTUCKET.R.|I. ” 


PPDaRaaa 
BER eee Se 8 





APS & DIE 











